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Part  I.    Historical  Review. 

Introduction. 

One  of  the  most  elementary  properties  of  the  blood,  from  a 
physico-chemical  point  of  view,  is  that  it  constitutes  a  sus- 
pension. The  blood-corpuscles  may  be  said  to  be  suspended 
in  plasma. 

By  a  suspension  is  understood,  as  we  know,  a  fluid  con- 
taining equally  distributed  particles  of  another  substance. 
The  most  important  attribute  appertaining  to  a  suspension  as 
such,  is  the  degree  of  its  stability,  whereby  is  meant  the 
greater  or  lesser  tendency  of  the  particles  to  retain  their 
equal  distribution  within  the  fluid.  In  those  suspensions  in 
which  the  suspended  particles  are  of  higher  specific  gravity 
than  the  suspension  medium  —  as  is  the  case  in  the  blood  — 
the  stability  may  be  said  to  be  inversely  proportional  to  the 
speed  at  which  the  particles  subside. 

The  principal  theme  for  the  present  research  is  that  the 
subsiding  speed  of  the  blood  corpuscles  differs  under  various 
physiological  and  pathological  conditions  to  a  very  great 
extent  —  in  other  words,  that  the  suspension-stahility  of  the 
hlood   is   subjected  to  considerable  and  constitutional  changes. 

Modern  works  dealing  with  this  subject  are  scarce.  Manuals 
contain  little  or  nothing  in  this  respect,  and  the  few  essays  in 
periodicals  which  touch  on  this  question  have  only  dealt  with  one 
or  another  viewpoint  of  the  problem  and  lack  proper  connection. 
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This  circumstance  is  surprising  for  two  reasons.  Firstly,  tlie 
question  of  the  stability  of  suspensions  is  a  central  point  in  the 
modern  colloid  chemistry,  which  has  been  so  beneficially  applied 
in  the  case  of  many  biological  problems,  and  secondly,  the 
question  as  a  whole  has  been  the  subject  in  the  older  school 
of  medicine  of  great  attention. 

At  earlier  periods  of  the  development  of  medical  science 
there  were  certainly  lacking  all  the  microscopical,  physical, 
chemical,  serological  and  bacteriological  methods  of  research, 
of  which  the  modern  schools  avail  themselves;  but,  on  the 
other  hand,  there  was  much  richer  material  for  observation  of 
the  macroscopical  nature  of  the  blood.  And  this,  thanks  to 
blood-letting,  which  from  time  immemorial  up  to  the  middle  of 
the  last  century  was  without  comparison  that  remedy  most 
favoured  by  the  medical  profession  and  which  was  made  iise 
of  in  nearly  all  derangements  in  the  state  of  health  and  also 
extensively  by  healthy  people  as  a  general  preservative. 

In  most  diseases  the  evacuated  blood  had  quite  a  diiFerent 
appearance  to  that  when  in  a  state  of  health.  When  coming  from 
a  sick  person  it  secreted  a  whitish  substance  of  solid  consistency 
which  was  absolutely  lacking  in  the  blood  taken  from  a  healthy 
person,  but  which  in  more  severe  cases  of  illness  could  perhaps 
take  up  more  than  half  of  the  liquid  volume  evacuated.  This 
substance  which  could  change  in  quantity,  always  secreted 
itself,  however,  when  it  made  its  appearance,  in  the  form  of 
a  superficial  layer  above  the  rest  of  the  bloodcake  which  was 
normally  conditioned.  This  layer  was  the  so-called  criista  san- 
quinis,  or,  the  huffy  coat} 

The  most  important  cause  of  the  origin  of  this  phenomenon 
was  this,  that  the  subsiding  speed  of  the  blood  corpuscles  was 


^  Amongst  other  terms  for  thebnfFy  coat  may  be  mentioned:  Crusta  (corium 
pseudomembrnriacea,  lardacea,  adiposa,  pellea,  alba.  The  most  usual  nanie 
which  really  only  characterised  a  certain  type  of  bufly  coat  was  crusta  in- 
fiammatoria  or  phlogistica.  On  account  of  the  especially  thick  development 
of  the  buffy  coat  in  lung-complaints,  it  was  also  called  crusta  pleuritica. 

Buffy  coat,  huff,  size,  inflammatory  pellicle,  or  buffy  blood,  sizy  blood. 

Faserstoff'haut,  Faserhaut,  Lederhaut,  Entzundungshaut,  weisser  Kit- 
chen. The  crusted  blood  was  usually  called  zerfallenes  Blut,  also  entzUnd- 
liches  Blut. 

Couenne  du  sang,  caillot  blanche  {veterinary  medicine),  or,  sang  couen- 
neux. 

Cotenna. 

Crosta  inflammatoria. 

Spdckhud. 
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increased.  The  appearance  of  the  blood  cake  thus  showed 
various  degrees  of  that  property  in  the  blood  which  I  have 
called  its  suspension-stal)ility.  TJte  huffy  coat  icas  a  sign  in- 
dicating that  the  susijension-stahilitg  of  the  blood  was  re- 
duced. 

There  is  probably  no  observation  in  the  history  of  medicine 
which    has    played    such    a    big  part  as  has  this  phenomenon. 


Fig.  1.     The  liutly  coat. 


The  white  layer  of  the  blood  clot  formed  for  generation  after 
generation  for  more  than  two  and  a  half  thousand  years  the 
fundamental  fact,  thanks  to  which  the  solution  was  thought 
to  have  been  found  to  what  has  in  all  times  been  the  burning 
problem  of  the  nature  of  disease  and  the  remedy  therefor. 
The  fundamental  theory  of  the  pathological  philosophy  of 
antiquity    and    the    middle-ages   and    the  greater  part  of  more 
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modern  times  was  the  Immoral,  pathology,  according  to  which 
all  diseases  were  ascribed  to  alterations  in  the  body  fluids.  This 
theory  was  not,  as  we  generally  imagine,  a  rootless  abstrac- 
tion, but  was  founded  on  the  fact  that  the  unhealthy  blood, 
by  reason  of  the  presence  of  the  white  layer,  ditfered  so  con- 
spicuously from  the  healthy  blood.  Consequently  there  is 
scarcely  a  medical  work  of  older  date  of  general  clinical  or 
pathological  interest  in  which  one  does  not  find  a  description 
of  this  alteration  in  the  blood.  As  late  as  during  the  first 
half  of  the  nineteenth  century  the  buify  coat  formed  one  of 
the  questions  most  written  about  in  the  theory  of  medicine. 
As  an  example,  an  opinion  of  the  French  scientist  Denis  in 
his  monograph  on  the  chemistry  of  the  blood  (1838)  may 
be  given:  ^ 

;Dans  tons  les  temps,  la  formation  de  ce  qu"on  a  appele  la 
couenne  du  sang  a  ete  expliquee  de  beaucoup  de  manieres. 
On  a  publie  sur  elle  une  foule  d'ecrits.  II  se  passe  meme  pen 
d'annees  sans  qu'il  paraisse  un  travail  qui  la  concerne.  Mais 
autant  d'explorateurs,  autant  d'opinions.  Un  tel  etat  d'incer- 
titude,  sur  un  sujet  qui  pique  vivement  la  curiosite,  I'impor- 
tance  qu'on  parait  attacher  a  la  modification  qu'eprouve  alors 
le  sang,  et  les  inductions  patologiques  et  therapeutiques  qu'on 
a  voulu  en  tirer,  m'ont  fait  porter  mon  attention  sur  I'etat 
couenneux  avant  tout  autre  etat  morbide.> 

This  opinion  may  be  taken  as  a  motto  for  hematological 
research  towards  the  middle  of  the  last  century.  There  is  scarcely 
anything  remaining  at  the  present  day  of  all  this  laborious 
work. 

It  is,  to  be  sure,  not  unparalleled  in  the  history  of  medicine 
that  a  certain  sphere  of  knowledge  lies  forgotten,  to  be  re- 
discovered after  a  longer  or  shorter  period.  Auscultation,  per- 
cussion, rhinoplasty,  transfusion  may  here  be  called  to  mind. 
But  all  these  regained  losses  lie  comparatively  far  back  in 
time.  The  buffy  coat  was,  on  the  contrary,  a  living  truth 
for  our  forefathers  at  the  very  time  when  modern  scientific 
work  had  already  begun. 

It  is  of  course  natural  that  all  the  theories  which  have  been 
set  up  in  respect  to  the  bufiH'  coat  have  gone  the  way  of  most 


^  Denis,    Essai    sur  rapplication  de  la  cliimie  a  Tetade  du  sang  de  rhomnie. 
Paris  1838.     p.  284. 
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theories;  but  it  is  worthy  of  remark  that  the  knowledge  of  the 
phenomenon  itself,  its  causes  and  practical  consequences  has 
almost  entirely  disappeared  from  the  consciousness  of  modern 
science.  The  only  satisfactory  explanation  of  this  is  that  the 
question  as  a  whole  was  of  no  importance  from  a  practical 
and  theoretical  point  of  view.  I  am  convinced  that  this  is 
far  from  being  the  case.  I  believe  that  on  the  ground  of  a 
literary  study  alone  it  must  be  said  that  the  crust  cannot  be 
a  chimera.  What,  however,  has  still  more  supported  my 
opinion  is  my  own  study  of  that  quality  in  the  blood  which 
has  above  been  pointed  out  to  be  and  which  in  the  following 
wiU  be  shown  to  be  the  chief  cause  of  the  buffy  coat,  namely, 
the  reduced  suspension- stability.  My  conviction  has  been 
strengthened  by  a  circumstance  in  itself  of  no  consequence, 
viz.  that  my  research  in  important  parts  has  been  carried  out 
without  knowledge  of  the  older  literature. 

The  explanation  of  the  arrangement  of  the  following  work 
lies  in  this  fact.  I  have  given  my  own  researches  the  form 
of  a  detached  study,  although  to  a  great  extent  they  only 
confirm  or  support  results  already  obtained  and  as  a  special 
division  I  have  given  a  history  of  the  buffy  coat.  On  account 
of  the  extensiveness  of  the  subject,  I  have  hereby  been  obliged 
to  confine  myself  to  certain  principal  viewpoints. 

First  I  have  tried  to  give  a  representation  of  the  importance 
of  the  crust  for  the  history  of  development  of  general  patho- 
logy This  historical  study  shows  how  the  ideas  of  former 
times  of  natural  science  -  which  are  so  often  critizised  in 
our  day  —  may  originate  from  observations  of  which  modern 

science  is  ignorant.  t    •     i 

Furthermore,  I  have  thought  that  a  survey  of  the  clinical 
importance  of  the  buffy  coat  might  arouse  a  certain  amount 
of  interest,  as  I  have  reason  to  presume  that  the  study  ol 
the  suspension-stability  of  the  blood  will  perhaps  be  taken  up 
again  to  no  little  extent,  although  under  different  forms. 

As  the  principal  part  of  my  own  work  has  been  devoted  to 
endeavouring  to  explain  the  causes  of  the  alterations  m  the 
suspension-stability  of  the  blood,  it  has  finally  been  necessary 
to  show  the  important  results  which  the  older  literature  con- 
tains concerning  the  cause  of  the  crust.  Broadly  speaking,  I 
have  confined  myself  to  those  researches  which  in  my  opinion 
are  of  permanent  scientific  value. 
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CHAPTER  I. 

The  importance  of  the  huffy  coat  in  the  history  of 
general  pathology. 

In  the  theory  of  matter  propounded  in  the  Grecian  natural 
philosophy,  such  as  established  by  Empedocles  (about  490 — 430 
B.  C.)  and  further  developed  by  Aristoteles  (384 — 323  B.  C), 
there  were  four  fundamental  substances  which  appealed  to  the 
senses  through  the  fundamental  qualities,  which  distinguish 
each  of  them: 

The  air  —  warm  and  humid. 
The  water  —  cold  and  humid. 
The  fire  —  warm  and  dry. 
The  earth  —  cold  and  dry. 

These  four  principal  substances  or  elements  composed  all 
things  living  and  dead.  There  were  four  fluids  in  the  human 
body    which    were  analogous  to  the  same,  corresponding  thus: 

The  air  —  the  blood  in  ancient,  limited  sense  (sanguis). 
The  water  —  the  phlegm  (phlegma,  pituita). 
The  fire  —  the  yellow  bile  (cholera,  flava  bilis). 
The  earth  —  the  black  bile  (melancholia,  atra  bilis). 

When  intimately  mixed  with  each  other,  these  four  fluids 
formed  the  liquid  contents  of  the  blood  vessel  system,  i.  e. 
what  we  call  blood. 

As  will  be  shown  in  the  following,  this  has  been  the  phy- 
siological basis  of  discussion  and  the  foundation  for  all  medical 
reflection  for  upwards  of  two  thousand  years.  As  long  as  the 
ideas  of  Empedocles  and  Aristoteles  ruled  in  natural  science, 
so  long  was  the  science  of  medicine  under  the  sign  of  the 
four  fluids.  Indeed,  it  is  probable  that  it  was  in  the  medical 
application  that  the  element- theory  of  the  Grrecian  natural 
philosophy  exercised  the  greatest  influence  over  cultural  deve- 
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lopment  in  the  West.  One  wonders  how  it  was  possible  that 
a  philosophical  system,  so  faulty  at  bottom,  could  send  forth 
such  a  vigorous  shoot  into  a  practical  discipline  such  as 
medical  science  is,  and  which,  even  at  the  time  of  its  most 
primitive  practice,  had,  to  some  degree,  to  be  founded  on  obser- 
vations from  nature. 

The  explanation  of  this  is  that  the  theory  came  very  near 
to  reality.  The  Grecian  hematology,  which  probably  appears 
so  fantastic  to  most  modern  readers,  stood  in  agreement  with 
the  sense  of  reality  which,  in  other  respects,  is  such  a 
characteristic  feature  in  the  medical  science  of  the  Greeks. 

The  contents  of  the  blood  vessels,  emptied  by  opening  the 
veins,  certainly  appear  at  first  sight  to  be  a  uniform  fluid, 
but  is  shown  after  a  short  lapse  of  time  to  be  composed  of 
several  constituent  parts.  As  the  blood  dies  off  through  the 
cooling  influence  of  the  air  outside  of  the  organism,  these 
diverge  from  their  intimate  union.  The  black  bile  col- 
lects at  the  bottom  (the  dark-coloured  lower  portion  of  the 
blood  cake),  the  blood  in  a  limited  sense  of  the  word,  sanguis, 
rises  towards  the  surface  (the  upper  portion  of  the  blood  cake, 
florid  from  the  oxygen  of  the  air);  the  yellow  bile  gradually 
begins  to  free  itself  (the  serum  pressed  out  from  the  blood 
cake);  the  phlegm  does  not  secrete  itself  spontaneously  in 
healthy  blood,  but  it  is  all  the  same  present  as  the  connec- 
tive substance  proper  in  the  blood  cake  (fibrin).  The 
Greeks  knew  that  by  shaking  healthy  blood,  the  lastnamed 
fluid  could  be  separated,  and  thereby  the  whole  be  prevented 
from  clotting.^  In  unhealthy  blood,  however,  the  phlegm  collec- 
ted in  a  more  or  less  thick  layer  on  the  top  of  the  blood  cake, 
which  was  of  course  interpreted  as  being  a  consequence  of 
this  substance  having  increased. 

The  nature  of  the  shed  blood  was  the  prototype  for  the 
ancient  humoral  pathology.  Diseases  were  supposed  to  have 
arisen  from  the  cessation  of  the  normal  mixture  of  the  4  fluids 
through  outward  influences  such  as  colds,  faulty  diet,  etc. 
As  the  evacuated  blood  showed,  the  most  usual  fault  was 
the  increase  of  phlegm.  This  cold  and  humid  fluid  can  no 
longer    be    subjugated  by  the  remaining  fluids  as  its  quantity 

^  Corpus  Hippocraticum.  De  musculis.  8.  Hippocrates'  writings  translated 
into  Swedish.  Lowegren.  Lund.  1910.  Vol.  2.  p.  560.  See  also  Haeser,  Ge- 
schichte  der  Medicin.    Jena,  1875.  Vol.  I.    p.  220. 
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has  been  pathologically  increased,  but  separates  and  congeals 
in  the  bloodchannels,  thereby  stopping  up  the  same.  The 
object  of  nature's  self-healing  power  is  to  restore  the  compo- 
sition of  the  fluids  to  the  normal  one.  The  organism  seeks 
by  »coction»  to  prepare  the  phlegm  so  that  it  can  be  secreted 
from  the  body  in  the  form  of  vomit,  mucous  evacuation,  pus 
and  so  on.  The  premises  given,  gave  rise  to  the  not  entirely 
false  idea  that  e.  g.  expectoration  in  the  case  of  inflammation 
of  the  lungs  consisted  of  dissolved  sizy  material.  This  infer- 
ence was  surely  supported  by  the  observation  that  in  difierent 
diseases  the  quantity  of  the  secretion  was  often  in  proportion 
to  the  thickness  of  the  crust  in  the  venesected  blood.  Both 
were,  for  instance,  in  the  disease  mentioned  especially  strongly 
developed. 

The  secreted  and  congealed  phlegm  in  the  blood  channels 
was  of  course  only  another  name  for  the  fibrinous  coagula 
which  are  likewise  strongest  developed  in  those  cases  where  the 
blood  obtained  by  venesection  in  the  case  of  a  deadly  disease 
gives  rise  to  a  thick  buify  coat.  Whether  the  Greeks  drew 
conclusions  from  the  nature  of  the  contents  of  the  bloodvessels 
alone,  or  whether,  in  opposition  to  the  statements  given  in 
literary  works  on  the  history  of  medicine,  they  observed  the 
same  by  means  of  postmortem  examination  cannot  be  further 
discussed  here. 

Let  us  now  consider  if  from  this  viewpoint  —  namely,  that 
a  material  substratum  of  truth  was  to  be  found  in  the  theory 
—  the  general  pathology  of  the  Grecian  school  of  medicine 
gains  an  import  in  which,  as  far  as  I  can  understand,  it  is 
otherwise  totally  lacking.^ 

Even  Empedocles  himself  who  with  his  many-sided  and 
splendid  activities  also  combined  the  art  of  a  physician,  had  given 
his  theory  of  the  four  elements  a  biological  application.  He 
held  that  life  was  maintained  by  combination  of  the  4  ele- 
ments, death  arose  through  separation  of  them.  The  blood, 
the  vehicle  of  life  and  the  organ  of  thought,  consisted  of  equal 


'  The  explanation  here  given  of  the  Grecian  hematology  is  lacking  in  modern 
accounts  of  the  ancient  history  of  medicine.  Its  correctness  is,  however,  con- 
firmed by  the  opinions  of  humoral  pathologists  of  the  eighteenth  century,  who 
by  reason  of  their  having  views  in  common  have  been  able  to  take  up  the  train 
of  thought  natural  to  antiquity.  See,  for  instance,  Boerhaave,  Praelectiones 
academicse  in  proprias  institutiones  rei  medics,  ed.  HaUer.  Gottingae.  1739 — 1744. 
Vol.  2.    p.  329,  or,  Quesnat,  Traite  de  la  saignee.    Paris.     1750.     p.  405. 
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parts  of  them  all.    Illness  arose  through  a  derangement  of  this 
equality.  ^ 

It  is  this  fundamental  idea  which  is  developed  in  the  chief 
documents  to  our  knowledge  of  the  time  when  the  Grrecian 
school  of  medicine  flourished,  those  writings  which  bare 
the  name  of  Hippocrates'  (460 — 377  B.  C). 

In  the  celebrated  treatise  on  human  nature  the  fundamental 
principle  of  general  pathology  is  thus  summed  up: 

»The  human  body  contains  blood,  phlegm,  yellow  bile  and 
black  bile,  and  it  is  these  which  constitute  her  bodily  nature 
and  which  are  the  origin  of  sickness  and  health.  The  human 
being  is  healthiest  when  these  elements  with  respect  to  com- 
bination, strength  and  quantity  stand  in  well-proportioned  rela- 
tionship to  one  another  and  are  as  much  as  possible  intimately 
mixed;  whereas  she  suffers  when  anyone  of  these  matters  is 
present  in  too  small  or  too  great  a  quantity  or  has  separated 
and  is  not  combined  with  all  the  rest.»  ^ 

Out  of  these  4  fluids  phlegm  was,  as  already  mentioned,  in- 
comparably of  most  importance.  It  is  this  fluid  which  governs 
the  whole  of  the  Grecian  theory  of  disease.  Phlegm  was  held 
to  have  its  seat  in  the  brain,  which  idea  probably  originated 
from  the  fact  that  of  all  the  tissues  of  the  body  the  substance 
of  the  brain  is  that  which  has  most  resemblance  to  the  buffy 
coat  substance  (fibrin),  and  by  its  fluxion  from  the  head  causes 
the  most  widely-differing  diseases,  amongst  others  all  those 
which  are  accompanied  by  fever.  ^  A  few  examples  from 
special  pathology  show  how  the  Greeks  in  various  cases 
imagined  the  action  of  the  phlegm. 

^Angina  arises  when  in  the  winter  or  spring  a  copious, 
sticky  flow  from  the  head  streams  into  the  veins  of  the  throat 
and  these  on  account  of  their  width  attract  a  large  quantity 
hereof.  When  this  fluxion,  which  by  nature  is  cold  and 
sticky,  has  by  obstruction  shut  off  the  channels  for  the  air 
and  the  blood,  it  causes  the  near-lying  parts  to  congeal, 
and  makes  the  flow  of  blood  irregular  and  stagnant  on 
account  of  its  capacity  for  forming  obstruction  and  for  its 
coldness.»'^ 

^  WiNDELBAND,  GeschicMe  der  antiken  PhilosopMe.     Miinchen.     1912. 
^  Corpus  Hippocraticum.      De    natura    hominis.      4.      Hippocrates'    writings 
translated  into  Swedish.     Lowegren,  Lund,  1909.     Vol.  1.     p.  554. 

*  loc.  cit.     De  locis  in  homine.    27.     Vol.  2.    p.  41. 

*  loc.  cit.     De  ratione  victns  in  acutis.     Appendix.     6.     Vol.  1.     p.  80. 
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Tlie  sacred  illness  (epilepsy)  is  not,  as  charlatans  maintain, 
of  divine  origin  any  more  than  other  illnesses.  Its  symptom- 
complex  may  arise  from  the  condition  of  phlegm  in  the  body. 
»A11  these  ills  arise  when  the  cold  phlegm  flows  into  the 
blood  which  is  warm.  It  cools  the  blood  and  causes  it  to 
stagnate;  if  Auction  is  abundant  and  the  phlegm  thick,  then 
death  follows  immediately,  for  it  overcomes  and  coagulates 
the  blood  by  its  coolness.*  Whilst  little  children  and  aged 
people  seldom  get  over  this  illness,  the  prospects  for  middle- 
aged  patients  are  brighter.  ^-The  veins  are  capacious  and  full 
of  warm  blood  and  the  phlegm  cannot  master  this,  neither 
can  it  cool  the  blood  so  that  it  coagulates  but  the  phlegm 
itself  is  conquered  and  soon  mixes  itseK  with  the  blood.*  ^ 

The  white  phlegm  sickness  corresponds  in  all  probability  to 
nephritis  with  accompanying  edema.  »This  sickness  is  caused 
by  phlegm  when  the  body  has  become  impure  therefrom  after 
prolonged  fever,  and  the  phlegm  has  not  been  purged  out.  but 
has  cast  itself  into  the  soft  parts  of  the  body.  This  phlegm 
is  in  nowise  whiter  than  other  phlegm,  but  the  skin  appears 
whiter  for  the  blood  is  more  watery  from  much  phlegm  and 
has  not  its  fine  colour  in  the  same  degree.'^ 

^Pneumonia  arises  when  the  lungs  —  after  the  phlegm  and 
the  bile  have  moved  and  been  heated  —  on  account  of  the 
heat  attract  these  substances  from  near- lying  parts  and  thereby 

increase  the  supply  already  at  hand. In  such  a  case  it  is 

advisable  to  open  a  vein  on  the  arm,  the  so-called  splenetic 
vein  or  hepatic  vein,  according  to  whether  the  seat  of  the 
disease  is  on  the  one  or  the  other  side.  In  this  way  the  pain 
is  mitigated  both  in  the  side  and  in  other  places,  for  the  bile 
and  the  phlegm  found  in  the  morbidly  altered  blood  in 
the  vein  is  emptied  for  the  most  part  at  the  same  time  as  the 
blood.»  ^ 

Pneumonia  is,  as  we  shall  see  in  the  following,  one  of  those 
typical  diseases  in  which  the  blood  coagulates  during  secretion 
of  a  thick  fibrin  layer.  The  yellow  bile,  which  here  and  in 
several  other  places  is  mentioned  together  with  the  phlegm 
as  cause  of  the  illness,  appears  even  to  be  increased  in  the 
venesected    blood     as     the    two-layered    blood    cake    generally 

^  loc.  cit.     De  morbo  sacro.     Vol.  2.     pp.  53 — 68. 

-  loc.  cit.     De  aifectionibns.     19.     Vol.  -Z.     p.  9. 

3  loc.  cit.     De  morbis  liber  I.     27  o.  2§.     Vol.  1.     pp.  604—605. 
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contracts  more  strongly  —  but,  as  will  be  shown  in  the 
following,  not  always  —  and  consequently  presses  out  more 
serum  than  the  normal  one  does. 

If  the  Hippocratic  healing-art  at  the  time  of  the  fall  of  the 
old  world  was  saved  for  a  new  age,  then  it  was  above  all 
thanks  to  Galenus  (129 — 201  A.  D.),  the  last  of  the  great  phy- 
sicians of  antiquity. 

Galenus  combined  in  his  monumental  work  the  whole  medi- 
cal culture  of  the  Greeks  and  arranged  the  same  with  much 
speculative  subtlety  in  that  system  which  was  to  defy  time 
in  an  incomparable  manner.  Hippocrates'  theory  of  the  4  fluids 
was  developed  in  the  writings  of  Galenus  to  the  highest  de- 
gree of  theoretical  perfection,  but  lost  at  the  same  time  its  em- 
piric simplicity.  The  conceivable  combinations  which  by  in- 
crease of  one  or  two  of  the  fluids  could  alter  the  normal  na- 
ture of  the  blood  were  eight  in  number.  There  were  conse- 
quently eight  »Dyscrasias»  which  could  give  rise  to  diseases.^ 

In  spite  of  the  artificiality  which  was  here  and,  moreover, 
in  many  other  cases  expressed,  Galenus  was  a  keen  observer 
and  has,  as  we  know,  enriched  anatomy  and  physiology  by 
several  discoveries.  Interesting  for  us  is  the  fact  that  in  the 
works  of  Galenus  we  find  the  earliest  description  of  the  buffy 
coat^  which  has  been  preserved  up  to  our  times. 

The  theoretical  system  of  Galenus  was  both  on  account  of 
its  imposing  extent  and  its  complicated  structure  calculated  to 
appeal  to  people  of  the  middle-ages,  and  during  that  period  the 
Hippocratic  humoral  pathology  reigned  supreme,  in  the  form 
given  it  by  Galenus,  over  all  other  medical  theories.  As  in 
all  periods  of  cultural  decline,  orthodoxy  took  the  place  of  re- 
search. Dogmas  were  developed  in  the  direction  indicated  by 
Galenus  and  medical  science  stood  practically  still  for  upward 
of  a  thousand  years.  Astrology  and  magic,  which  lent  such  a 
confused  and  motley  character  to  the  medical  science  of  middle- 
ages,  belonged,  it  is  true,  to  another  province.  One  of  the  con- 
tacts maintained  with  reality  was,  however,  the  study  of  blood 
which  had  been  emptied  out  by  means  of  blood-letting.  Con- 
clusions were  drawn  from  the  nature  of  the  same  as  to  the  com- 
position   of   the    fluids    within    the    organism.      If   the    buffy 

*  Haeser,  loc.  cit.     VoL  1.     p.  368. 

*  Galenus,  De  dementis  ex  Hippocrate,  Opera  omnia  Ed.  Kiihn,  Lipsiae.  1821, 
Vol  1.    p.  496. 
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coat  occurred,  then  it  showed  that  the  cold  and  humid  phlegm 
had  increased.^ 

The  sixteenth  century,  which  was  a  new  period  of  develop- 
ment in  so  many  other  respects,  has  been  shown  with  respect 
to  conception  of  diseases  to  have  remained,  with  but  few 
exeptions,  at  the  standpoint  of  the  ancients  and  of  the 
middle-ages.  Thanks  to  the  revival  of  classical  study,  medical 
men  came  into  direct  contact  with  the  classical  prototypes, 
and,  as  a  fruit  of  the  printer's  art,  the  ancient  humoral  pa- 
thology penetrated  into  the  common  peoples'  conception.  Em- 
PEDOCLEs'  theory  entered  into  the  consciousness  of  the  general 
public  in  the  distorted  form  of  popular  medicine,  and  all  were 
acquainted  with  the  importance  of  the  fluids  in  respect  to  health 
and  sickness."  As  a  relic  from  the  general  culture  of  this  cen- 
tury, we  have  the  still  prevailing  indications  for  the  dif- 
ferent temperaments.  Every  person  was  held  to  have  a  pre- 
disposition for  some  particular  disease,  depending  on  the  pre- 
dominance of  one  of  the  fluids.^  One  still  speaks  in  the  trans- 
ferred, psychological  sense  of  the  word  of  the  phlegmatic,  san- 


^  DiEPGEX,  GescMcMe  der  Medicin.  Berlin  nnd  Leipzig.  1914.  Vol.  2.  Comp. 
pp.  36  &  47. 

^  Teoels  Lund,  Sundhetsbegreber  i  Norden  i  det  16  aarbundrede.  Koben- 
bavn.     1900. 

^  The  Swedish  collection  of  peasant's  maxims  of  1662  gives  a  good  idea  of 
general  culture  in  respect  of  natural  and  medical  science  from  a  somewhat  later 
period.     The  contents  of  physiological  chemistry  are  thus  summed  up: 

»Man  is  fashioned  from  4  elements  |  Earth  |  ,  |  Water  |  Air  |  and  Fire  |  and 
takes  his  nature  from  that  he  has  most  of.  From  the  earth  which  is  cold  and 
dry  1  he  becomes  melancholy  |  heavy  and  earthy  |  is  likened  to  the  nature  of  au- 
tumn and  earth. 

From  water  is  man  cold  and  humid  |  white  colour  |  phlegmatic  |  Likened  to  the 
nature  of  water  and  winter. 

From  wind  he  is  warm  and  red  |  beautiful  j  sanguinal  |  is  likened  to  the  na- 
nature  of  spring  and  air. 

From  lire  he  is  hot  and  dry  |  modest  ]  choleric  |  is  Likened  to  the  nature  of 
summer  and  fire.> 

(>Menniskan    ar   skapt    aff  Fyra   Elem enter  |  Jord  |  Vatn  |  Yader   och  Eeld  | 
hvilket   ibland   thesse    fyra  |  hon    hafver   mast  aff  |  thereffter  fkr  hon  sin  Natur. 
Aff  Jorden  som  ar  Kaid'ochTorr  i  bliffuer  Melancholicus  |  tung  och  Jordachtigh  | 
lijknas  vidh  Hostens  och  Jordens  Natur. 

Aff  Vatnet  ar  Menniskian  kald  och  v§,&,t  |  hvit  Farga  |  Flegmaticus  |  Lijknas  vidh 
vatnsens  och  vinterens  Natur. 

Aff  Vadret  ar  hon  vann  och  rodh  |  deyeligh  |  Sanguineus  |  liknas  vidh  V§,ren 
och  Vadrens  Natur. 

Aff  Eelden  ar  hon  heet  och  torr  ]  blyghachtigh  |  Cholericus  |  lijknas  vidh  Som- 
marens  och  Eeldens  Natar.*) 

In  this  work  one  gets  a  very  drastic  picture  of  the  indications  and  technic  of 
blood-letting.  The  following  extract  shows  that  they  did  not  hereby  act  quite 
in  the  blind: 
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guinal,  choleric  and  melancholic  temperaments.  The  develop- 
ment of  anatomy  during  this  century  through  the  works  of 
Vesalius  remained  without  direct  influence  on  general  patho- 
logy. Vesalius  himself  could  not,  for  instance,  divest  his 
mind  of  the  error  that  the  fibrin  coagula,  met  with  in  the 
section  of  the  bloodvessels,  were  composed  of  the  phlegm  pro- 
ceeding from  the  brain.^ 

Although  the  ancient  humoral  pathology  up  to  the  end  of 
the  sixteenth,  and  also  a  good  way  on  into  the  following 
century,  was  considered  to  explain  satisfactorily  the  nature 
of  disease  as  far  as  the  majority  of  physicians  and  the  general 
public  were  concerned,  yet  there  were,  all  the  same,  forerun- 
ners of  a  modern  conception  of  disease  to  be  found.  Paracelsus 
at  the  start  of  the  sixteenth  century  and  Helmont  at  the  close 
of  the  same  entered  into  violent  opposition  against  the  traditional 
doctrine  of  the  4  fluids  as  a  foundation  for  pathology. 

Medically  uneducated,  but  with  an  intuition  which  placed 
him  hundreds  of  years  before  his  time,  Paracelsus  interpreted 
the  predominance  of  one  or  the  other  fluid  not  as  a  cause,  but 
as  a  result  of  the  disease,  which  he  interpreted  as  an  imma- 
terial process.  »Sind  es  Humores,  so  sind  sie  doch  nur  von 
der  Krankheit  geworden  und  die  Krankheit  nicht  von  Ihnen; 
und  darum  dass  sie  praedominieren,  so  sollen  sie  Causae  Morbi 
sein.»^ 

Helmont  who  sought  to  build  up  a  pathology  on  the  basis 
of  the  chemistry  of  that  time,  a  science  which  was  brought, 
and  not  least  by  himself,  a  great  deal  forward,  considered, 
even  as  did  Paracelsus,  that  the  apparent  alterations  in  the 
blood  were  secondary  in  relation  to  the  diseases  which  in  their 
turn     arose     from    an    acidity    of   the    fluids,    caused,    for   in- 


»Wlien  thoti  hast  let  blood. 

So  let  llie  blood  stand  so  long  | 

Till  it  becomes  cold  |  and  so  shalt  thou  understand  | 

That  then  thou  canst  see  the  nature  of  the  blood  | 

And  what  blood-letting  have  for  power.* 

It  ought  to  be  added  here  that  humoral  pathology  has  survived  to  the  pre- 
sent day  among  old  Swedish  country  people.  Blood-letting  is  constantly  used 
in  popular  medicine  and  it  occurs  still  that  the  white  crust  is  considered  as  in- 
dicative of  >sick  blood>. 

^  Haesee,   loc.  cit.    Vol.  2.     p.  41. 

*  Theophrast  von  Hohenheim  (Paracelsus),  Sieben  Defensiones  und  Laby- 
rinthus  medicorum  errantium.  1538.     Ed.  Sudhoff,  Leipzig,  1915,  p.  79. 
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stance,  through  an  »error  loci»  of  the  acid  of  the  sto- 
mach, discovered  by  Helmont.  He  showed  experimentally  that 
sizy  matter  can  be  produced  in  the  blood  by  an  admixture  of 
acid.^ 

These  phenomena,  however,  stood  isolated,  and  had  no  great 
influence  on  the  next  following  development. 

This  was  instead  determined  by  an  event  unique  in  its  con- 
sequences, and  which  is  usually  regarded  as  a  boundary  line 
for  a  new  period  in  the  history  of  medicine,  namely,  the  cir- 
culation of  the  blood,  discovered  by  Harvey  (1628).  This  dis- 
covery, so  revolutionising  for  physiology,  became  as  well  of  the 
greatest  importance  to  general  pathology.  Such  errors  as  that 
which  maintained  that  the  phlegm  from  the  brain  could  flow 
down  into  the  lungs,  or  that  it  could  form  an  obstacle  in  the 
arteries  for  the  flowing  through  of  the  pneuma  belongs  to  the 
past.  But  the  reform  in  the  general  conception  of  disease 
was  still  not  so  great  as  one  would  have  thought.  The 
knowledge  concerning  the  circulation  of  the  blood  could,  of 
course,  not  bring  about  any  alteration  in  the  fact  which  consti- 
tuted the  bearing-ground  in  the  ancient  humoral  pathology, 
namely,  that  the  blood  in  most  diseases  was  affected  by  the 
appearance  of  the  so-called  phlegm.  This  observation  gained, 
on  the  contrary,  added  interest  when  the  capillary  circulation 
prognosticated  by  Harvey,  had  been  by  direct  inspection  estab- 
lished by  Malpighi  1661. 

There  was  nothing  new  in  the  term  blood,  used  by  Harvey 
in  his  writings  to  denominate  the  whole  of  the  fluid  contents 
of  the  blood-vessel  system.  In  this  general  sense  the  word 
was  often  used  even  in  the  earlier  literary  works  on  medicine, 
such  as  in  the  writings  of  Hippocrates.  The  sixteenth  cen- 
tury anatomist  Eustachius  (tl574)  points  out,  for  instance, 
that  the  combination  of  the  4  fluids  is  often  called  blood  after 
the  most  characteristic  of  them,  but,  as  he  expressly  adds,  one 
must  not  forget  that  the  3  other  ones  as  the  section  showed 
are  always  to  be  found  present  in  the  veins  and  they  could 
also  be  predominant  in  quantity." 

The  great  progress  in  the  knowledge  of  the  composition  of 
the    blood  was  made  some  ten  years  after  the  discovery  of  its 

*  Haeser,  loc.  cit.  Vol.  2.  p.  356. 

*  Eustachius,  Libellus  de  multitudine,  sive  de  plethora.  Ed.  altera,  Lugduni 
Batavorum.     1746,  pp.  31 — 32. 
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circulation,  when  Malpighi  in  connection  with  the  proving  of 
the  capillaries  discovered  the  most  important  form-element  of 
the  blood,  the  red  blood  corpuscles.  But  as  is  often  the  case 
with  great  discoveries,  the  importance  of  this  discovery  be- 
came exaggerated.  The  coagulatory  capacity  of  the  blood  was 
transferred  to  the  blood  corpuscles.  In  conformity  with  the 
opinions  of  most  of  the  eighteenth  century  writers  the  blood 
consequently  consisted  of  but  two  constituent  parts,  corpuscles 
and  serum. ^  As  a  result  of  this  interpretation  which  was, 
moreover,  prevalent  until  far  into  the  nineteenth  century,"  the 
buffy  coat  was  thought  to  consist  of  quite  a  newly-formed  sub- 
stance. It  was  held  to  be  a  converted  product  of  blood  cor- 
puscles or  of  serum,  which  idea  naturally  purported  a  retro- 
gression from  that  of  the  ancients,  but  which  did  not  give  the 
phenomenon  a  less  prominent  place  in  pathology. 

Let  us  now  further  examine  the  role  which  the  buify  coat 
played  in  the  so-called  neiv  hiunoral  jjatliology,^  which  about 
the  middle  of  the  seventeenth  century  succeeded  that  of  the 
ancients  and  which  for  more  than  two  hundred  years  to  come 
was  to  govern  medical  science.  1  shall  disregard  the  vital  and 
nerve  pathological  currents  which  at  the  close  of  the  eighteenth 
century  caused  much  commotion,  but  which  on  account  of  their 
weak  connection  with  the  world  of  phenomena  were  but  of  a 
transient  nature.  It  must  be  pointed  out  that  the  new  hu- 
moral pathology  was  not  as  that  of  the  ancients  a  uniform, 
doctrinal  system,  but  included  many  confessions,  of  which  I 
can  here  give  an  account  of  but  a  few  of  the  most  represen- 
tative ones. 

The  great  English  physician  Thomas  Sydenham  (1624 — 1689)'^ 
will  here  be  mentioned  first.  Harvey's  discoverv"  does  not 
seem  to  have  had  any  very  great  influence  on  Sydenham's 
conception  of  disease.  He  does  not  on  the  whole  give  much 
place  in  his  writings  for  theoretical  pathology,  as  a  conscious 
reaction  against  synchronous  extravagances  in  that  line.  One 
has,    nevertheless,    no    difficulty    in    forming    an    idea    of   the 

^  Hewsox.  Works  ed.  with  an  introduction  and  notes  by  Gulliver.  London 
1846.     See  introduction. 

^  See  MtJLLER,  Johaxnt;s,  Beobachtungen  zur  Analyse  der  Lympbe  des  Bluts 
und  des  Chylns.     Annalen  der  Physik  und  Chemie.  1832.     Vol.  "25.     p.  537. 

^  See  ViRCHOW,  Hundert  Jabre  aUgemeiner  Patbologie.  Festschrift  zur  100- 
iahrigen  Stiftungsfeier  des  medizinisch-chirurgischen  Friedrich-Wilhelms-Instltuts. 
Berlin,  1895,  p.  589. 

*  Sydenham,  "Works  ed.  Swan,  London,  1753. 

2 — 211072.   Actamed.  Scandinav.  Vol.  LV. 
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picture  of  the  nature  of  disease  whicli  he  created  for  himself. 
Here,  as  is  the  case  with  Hippocrates,  the  only  master  Sy- 
denham acknowledged,  buffy  coat  takes  a  central  place. 
The  common  cause  of  many  acute  diseases  differing  so  widely 
from  each  other  as  pleuritis,  rheumatism  of  the  joints,  angina 
and  small-pox  is,  he  says,  inflammation  of  the  hlood.  The 
two  signs  which  indicate  that  the  blood  is  inflamed  is  the 
presence  of  buffy  coat  in  the  venesected  blood  and  the  fever. 
But  buffy  coat  is  not  only  a  symptom,  the  substance  whereof 
it  consists  is  the  matter  which  produces  disease;  the  fever,  on 
the  contrary,  is  the  most  important  means  at  natures  disposal 
for  subjugating  the  same.  The  symptomatic  characteristics 
of  diseases  are  dependent  on  the  shades  of  difference  in  the 
alteration  of  the  blood,  which  are  out  of  reach  for  our  re- 
search. In  angina,  for  instance,  the  stuff  of  disease  is  de- 
posited in  the  pharvmx;  gonorrhea,  which  is  also  regarded 
as  based  on  the  inflammation  of  the  blood,  is  interpreted  as 
being  a  milder  form  of  syphilis  on  account  of  the  bad  matter 
in  the  former  disease  dispersing  in  the  form  of  pus.  In 
his  account  of  pleuritis  Sydenham  especially  dwells  on  the 
appearance  of  the  buffy  coat.  When  the  evacuated  blood  con- 
geals, it  is  covered  as  if  with  a  layer  of  melted  tallow.  It 
also  resembles  pus  but  is  not  fluid  as  this  latter.  It  is  in 
consistency  as  tough  fibrous  skin.^ 

Sydenham's  influence  on  the  Continent  was  extended  by 
his  great  admirer  Boerhaave  (1668 — 1738).  The  latter  was  not 
only  a  clinical  surgeon  but  perhaps  more  especially  a  theore- 
tical pathologist  and  sought  hereby  his  basis  of  discussion  less 
in  chemistry  than  in  physiology.  Boerhaave's  theory  of  di- 
sease stands  under  what  one  might  almost  call  an  overwhelm- 
ing impression  from  the  discovery  of  the  circulation  of  the 
blood.  But  the  resemblance  to  Hippocrates'  humoral  patholo- 
gy is  none  the  less  profound.  Nearly  all  diseases  are  disturb- 
ances in  the  circulation  which  arise  from  the  blood  becoming 
thicker  and  congealed.  The  most  important  difference  in  point 
of  principle  is  that  the  centre  of  gravity  is  removed  from  the 
central  to  the  peripheral  blood  channels. 

Let  us  quickly  peruse  the  description  of  inflammation  in  the 


*  Sydenham,  loc.  cit.  p.  253. 
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celebrated  aphorisms.^  The  pathological  process  which  is  the 
root  of  many  evils,  consists  of  a  stagnation  of  the  blood  in  the 
capillaries  (or  in  the  lymphatic  vessels).  The  stagnation  in 
the  capillaries  occurs  either  because  these  have  become  narrow- 
ed through  outward  influence,  mechanical  or  chemical,  or  be- 
cause the  blood  has  become  more  thickly-flowing.  The  cause 
of  this  may  again  be  that  the  thinner  part  has  been  separated 
off  in  too  great  a  quantity  by  perspiration,  urine,  diarrhea. 
When  the  more  solid  constituents  of  the  blood  through  one  or 
other  of  these  causes  stick  fast  in  the  finest  subdivisions  of  the 
bloodvessels,  then  the  arteries  in  proximity  thereto  become  dis- 
tended through  the  forcing  of  the  blood  from  the  heart.  Red- 
ness and  pain  arise  in  the  inflamed  area  therefrom.  The  solid 
and  fluid  parts  are  pressed  against  each  other,  from  which 
hardening  ensues.  In  the  vessels  still  standing  open,  but  pres- 
sed in  from  all  sides,  the  flow  of  blood  is  increased  in  speed; 
the  increased  friction  causes  the  heat.  As  far  as  one  can 
judge,  the  basis  of  discussion  for  the  theory  in  its  entirety 
has  been  the  observation  which  is  thus  described:  — 
The  Mood  streaming  out  through  the  well-opened  vein  and 
taken  up  into  a  vessel  forms,  as  it  congeals,  a  tvhite,  hard, 
thicJc  and  stiff  sMn,  not  unlike  pig-shin.  According  to  the 
violence  of  the  process,  which  among  other  things  is  marked 
by  the  degree  to  which  this  phenomenon  is  expressed,  the  fate 
of  the  inflammation  will  be  a  different  one.  1)  In  the  mildest 
cases  the  obstructive  matter  is  brought  to  a  fluid  state  and  is 
borne  away  in  the  flow  of  blood.  2)  If,  on  the  contrary,  it 
cannot  be  released  in  this  way,  then  it  is  melted  down  to  pus 
(pus  bonum),  3)  in  more  severe  cases  of  stagnation,  and  when 
the  fluids  are  sharp,  gangrene  ensues.  4)  A  special  form  of 
inflammation  appears  in  the  glands  only,  when  the  matter 
causing  the  inflammation  is  especially  solid  and  tough.  It  then 
forms  a  hard,  callous  tvimour  in  the  gland  called  Scirrhus, 
which  with  time  may  develop  into  cancer. 

BoERHAAVE  excrciscd  a  phenomenal  influence  during  his  life- 
time and  this  was  transmitted  after  his  death  through  many 
of  his  prominent  followers.  Especially  renowned  and  trans- 
lated   into    German,    French    and    Portuguese   was    Huxham's 


*  BoERHAAVE,   AphorisDii   de    cognoscendis    et   curandis  morbis.     1709.     Ger- 
man translation.     Berlin.     1763.     p.  146. 
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(1694 — 1768)  Essay  on  Fevers/  in  which  the  master's  theory 
of  fevers  is  developed  with  much  perspicuity.  Certain  fevers 
such  as  pleuritis  and  arthritis  afflicted  more  especially  those 
persons  who  suffered  from  plethora  (fullbloodedness),  an  un- 
healthy disposition  which  at  that  time  played  an  important 
part.  The  blood  was  characterized  by  the  fact  that  the  quantity 
of  cor]3Uscles  was  increased  and  the  blood  serum  stickier. 
Hereby  arose  increased  friction  in  the  blood-vessels  and  con- 
sequent heat  which  drove  away  the  thinner  components  of  the 
blood  and  made  those  remaining  still  thicker.  Through  this 
circulus  vitiosus  the  heat  was  still  further  increased.  As  ex- 
periment has  proved,  higher  temperature  has  the  capacity  of 
coagulating  the  serum  of  the  blood.  The  buffy  coat  in  fevers 
is  nothing  but  a  layer  of  serum  coagulated  by  warmth,  the 
abundance  of  which  in  agreement  with  the  demand  of  the 
theory  stands  in  proportion  to  the  violence  of  the  fever.  All  local 
symptoms  in  fevers  such  as  rashes  and  inflammation  are  ex- 
plained by  HuxHAM  even  as  by  Boerhaave  as  depending  on 
the  fact  that  the  matter  of  the  buffy  coat  sticks  fast  to  the 
walls  of  the  capillary  vessels. 

Another  follower  of  Boerhaave  was  Gaubius  (1704 — 1780) 
who  published  the  first  manual  in  general  pathology  (1758). 
As  this  work  was  used  for  instruction  at  the  German  colleges 
till  far  into  the  nineteenth  century  (e.  g.  by  the  young  ViR- 
CHOw)  and  thus  gives  a  general  idea  of  the  position  of  buffy 
coat  in  pathology  during  the  period  from  which  modern  me- 
dical science  has  developed,  I  will  herewith  give  a  quotation. 
It  contains  nothing  new  above  that  which  has  already 
been  spoken  of,  but  gives  in  a  few  words  a  living  picture  of 
those  difficulties  which  it  was  held  that  the  organism  on  reco- 
very had  to  overcome.  After  having  pointed  out  that  the  sizy 
blood  by  its  stoppage  in  the  bloodvessels  gives  rise  to  distur- 
bances in  all  glandular  functions,  many  kinds  of  tumours 
and  skin  diseases,  Gaubius  says:  »Die  meisten  daher  entsprin- 
genden  Ubel  lassen  sich  aus  dem  Besagten  leicht  denken,  doch 
mit  dem  Zusatze,  dass  dieser  allzuzahe  Leim,  welcher  im 
Wasser  nicht  auiloslich  ist,  ausser  durch  Faulniss,  und  meistens 
mit  einem  Fieber  verbunden  zu  sein  pflegt,  sich  durch  die 
Hitze    noch    mehr    verdichtet,    aus    dem    Gefassen    heraustritt 

^  HuxHAM,  Essay  on  Fevers.  1739.  Abhandlung  von  Fiebern,  Frankfurt  und 
Leipzig,  1756,  p.  58. 
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und  dicker  wird,  sich  nicht  eher  auflosen  lasst,  als  bis  es  ver- 
dirbt,  folglich  durch  die  Krafte  der  Natur  sehr  schwer  bezwun- 
gen  werden  kann.*^ 

Tbe  great  mistake  made  by  the  Boerhaave  school  was,  as 
we  understand,  this,  to  infer  from  the  consistency  of  the  coa- 
gulated blood  that  of  the  flowing  blood.  This  is  spoken  of  by  the 
French  physician  Quesnay  (1694—1774)  also  known  as  national 
economist  and  celebrated  co-operator  in  the  Encyclopaedia. 
Quesnay  draws  attention  to  the  fact  that  the  fluid  »humeur 
glaireuse^  which  collects  on  the  top  of  the  evacuated  blood 
before  coagulating  into  buffy  coat  is  in  reality  lighter  and 
more  thinly-flowing  than  the  blood  as  a  whole.  The  fluid  in 
question  is  formed  by  conversion  of  the  red  corpuscles,  and 
its  formation  does  not  express  a  thickening  but  rather  a  pro- 
cess of  dissolution  of  the  blood.  Quesnay,  likewise  in  opposi- 
tion to  the  ideas  of  the  Boerhaave  School,  is  of  the  opinion 
that  the  sizy  matter  is  not  the  cause  but  the  consequence  of 
the  disease,  inasmuch  as  with  a  suff'iciently  timely  venesec- 
tion the  same  does  not  appear.  If,  however,  this  fluid  should 
develop  too  copiously,  on  account  of  the  violence  of  the  disease, 
it  may  collect  and  congeal  in  the  big  blood  channels  (as  shown 
by  sections,  especially  in  the  vessels  of  the  lungs  and  the  veins 
of  the  brain.)  In  this  way  ^^I'humeur  glaireuse»  may,  although 
a  consequence  of  the  disease  become  a  cause  of  its  fatal  ter- 
mination." 

Of  other  eighteenth  century  writers  will  here  be  further 
mentioned  only  John  Hunter  (1728—1793)  whose  chief  work 
^A  Treatise  on  the  Blood,  Inflammation  and  Gun-shot  Wounds» 
was  published  a  few  years  after  the  demise  of  the  author.  In 
that  admirable  work,  which  laid  the  foundation  for  the  method 
of  experimental  pathology,  utterance  was  given  for  the  first 
time  to  the  idea  that  the  buffy  coat  is  an  expression  for  pre- 
ventive reaction  of  the  organism  in  the  modern  sense  of  the 
word.  In  order  to  understand  Hunter's  ideas  it  must  be  added 
that  he  considered  the  blood  as  the  seat  of  the  power  of  life 
and  that  he  distinguished  between  the  quantity  of  this  power 
and  its  activity.  The  twofold  layer  of  the  bloodcake  he  held 
to  be  depending  on  the  fact  that  the  activity  of  the  power  of 

1  Gaubitjs,  Institntiones  pathologiae  medicinalis  1758.  Anfangsgriinde  der 
medicinisclien  Krankheitslehre.   Berlin.  1791,  P- 173. 

•^  Quesnay,  Traite  de  la  Saignee.    Pans  17o0.     p.  dyi. 
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life  was  increased.  The  quantity  of  the  same  found  expression, 
on  the  contrary,  in  the  contraction  of  the  bloodcake,  which 
he  interpreted  as  an  occurence  comparable  with  muscular  con- 
traction. A  blood  cake  contracting  more  than  in  normal  fashion 
was  regarded  by  Hunter  as  signifying  that  the  life-power 
of  the  blood  was  increased.  I  refer  to  page  31,  where  the 
observation  which  lays  the  foundation  for  the  following  quota- 
tion, namely,  that  the  blood  cake  in  this  respect  may  be  dif- 
ferently constituted,  is  further  treated. 

^Whether  the  disposition  for  inflammation,  and  the  change 
produced  in  the  blood  (the  buffy  coat)  arise  from  a  real  in- 
crease of  animal  life,  or  whether  it  is  only  an  increase  of  a 
disposition  to  act  with  the  full  powers  which  the  machine  is 
already  in  position  of,  is  not  easily  determined;  but  it  appears 
to  be  certain  that  it  is  either  the  one  or  the  other;  there  are 
some  circumstances,  however,  that  would  incline  us  to  suspect 
it  to  be  the  latter,  because  there  is  often  inflammation  when 
the  powers  of  the  machine  are  but  weak,  where  it  appears  to 
be  only  an  exertion  of  very  weak  powers,  arising  from  some 
irritation  produced;  in  such  cases  the  blood  will  show  signs  of 
weakness  although  sizy.*'^ 

The  close  of  the  eighteenth  and  beginning  of  the  nineteenth 
centuries  marked  a  strong  decline  in  humoral  pathology.  The 
new  currents  were  related  to  or  influenced  by  Schelling's  na- 
tural philosophy.  Cullen  ascribed  all  diseases  to  an  altered 
activity  in  the  ether  which  filled  up  the  nervous  system.  Brown 
believed  that  health  consisted  of  an  equilibrium  between  irri- 
tability and  irritation,  and  that  disease  was  caused  by  a  de- 
rangement of  this  equilibrium.  Mesmer's  magnetism  and 
Hahnemann's  homeopathy  belong  also  to  this  time. 

Humoral  pathology  took  a  new  lease  of  life,  however,  and 
enjoyed  a  flourishing  period  during  the  decades  preceding  the 
middle  of  the  last  century.  The  bufi'y  coat  became  once  again 
the  punctum  saliens  of  pathology  for  a  short  time.  It  was 
the  French  who  in  this  case  took  the  lead.  I  shall  here  give 
a  somewhat  more  detailed  account  of  a  chapter  from  Piorry's 
theory  of  disease,  in  order  to  show  what  a  big  role  was  ascri- 
bed but  75  years  ago  to  a  change  in  the  blood,  which  for  the 
present  generation  of  physicians  is  hardly  known  by  name. 


^  Hunter,  Works  ed.  Palmer.    London.     1835.    Vol.  3  p.  357. 
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PiOERY  (1794 — 1879)  professor  in  Paris,  was  one  of  Laen- 
NEc's  most  well-known  followers,  and  made  contributions  of 
permanent  value  especially  within  the  sphere  of  physical  dia- 
gnosis (the  plessimeter).  In  his  great  work  on  the  pathology 
of  the  blood,  which  attracted  much  attention  both  in  France 
and  Germany,  he  sets  up  a  new  group  of  diseases,  hemitis, 
inilammation  of  the  blood:  »Nous  considerons  comme  inflamma- 
toire  le  sang  dont  le  caillot  se  recouvre  d'une  couche  pseudo- 
membraneuse  plus  ou  moins  epaisse,  et  nous  designons  par  le 
nom  d'hemite  la  maladie  qui  consiste  dans  cet  etat  particulier 
du  sang.»^ 

PiORRY  solves  the  old  question  of  debate  as  to  whether  the 
change  in  the  blood  is  primary  or  secondary  to  the  local  process 
in  such  a  way  that  he  considers  that  both  the  former  and  the 
latter  may  be  the  case.  The  buffy  coat  often  appears  both 
before  and  after  the  period  when  the  local  symptoms  are 
noticeable.  Piorry  points  out  the  strong  support  which  patho- 
logical anatomy  gives  to  the  explanation  of  the  importance  of 
buffy  coat.  It  was,  moreover,  a  viewpoint  which  had  held  good 
as  long  as  the  opening  of  dead  bodies  took  place.  The  obser- 
vations made  at  the  sick-bed  were  supplemented  forcibly  at 
the  section-table.  The  same  kind  of  substance  as  that  met 
with  in  the  evacuated  blood  was  found  again  in  copious 
quantities  filling  out  or  covering  that  organ  in  which  the 
process  of  disease  was  specially  localised.  All  factors  would 
seem  to  speak  for  the  substance  of  the  buffy  coat  being  a 
materia  peccans,  which  by  its  presence  in  the  blood  gave 
rise  to  general  suffering,  and  by  its  fixation  in  one  or  the 
other  organ  to  local  complications.  Piorry  was  aware  that 
the  buffy  coat  consisted  of  fibrin,  and  in  the  same  way  as 
the  fibrinous  pseudo-membrane  on  the  pleura  was  a  sign  that 
this  was  inflamed,  so  the  fibrin  layer  on  the  blood  cake  was 
a  sign  that  the  blood  was  inflamed.  They  are  coincidental 
phenomena.  The  author  states  with  satisfaction  that  he  showed 
some  such  pseudo-membranes  taken  from  a  section  to  his  pupils, 
without  informing  them  from  whence  they  came,  and  on  asking 
he  received  the  answer  from  some  of  them  that  they  were 
taken    from    an  inflamed  pleura,  from  others  that  they  consti- 

'  Piorry,  Hemite,  Inflammatiou  du  sang,  etat  couenneux  du  sang.  Traite 
des  alterations  du  sang.  Paris.  1840.  See  also  Blutkrankheiten,  Leipzig. 
1&48.    pp.  22^—283. 
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tuted  parts  of  a  buffy  coat  drawn  off  from  a  blood  cake.  An 
example  of  the  far-fetched  analogies  which  speculations  con- 
cerning buffy  coat  led  to,  is  Piorry's  indication  that  the 
blood  not  only  shows  the  fibrin  layer  characteristic  for  an  in- 
flamed organ,  but  also  the  classical  symptoms  of  inflammation 
dolor,  rubor,  tumor  and  calor.  »Eh  bien,  dans  I'hemite  il  y  a 
un  sentiment  de  malaise  qui  represente  la  douleur;  en  generale 
les  capillaires  sont  plus  rouges;  les  veines  et  les  arteres  jplus 
distendues,  et  la  tem])erature  du  corps  s'Sleve^ 

Even  in  the  attempt  to  set  up  a  hematology  which  was 
effected  by  Piorry's  countryman  and  contemporary  Andral 
(1797 — 1876),  the  buffy  coat  may  be  said  to  have  been  the 
leading  thread.  The  results  of  this  work,  which  is  grounded 
on  the  chemical  analysis  of  the  blood  and  which  is  characterised 
by  a  much  more  sober  conception,  are  to  be  found  in  the 
following  chapters. 

The  views  of  these  French  scientists  were  taken  up  and 
worked  out  by  the  so-called  new  Viennese  school,  the  last 
fasthold  of  humoral  pathology.  Their  most  prominent  man 
RoKiTANSKY  (1804 — 1878)  set  up  a  very  complicated  system 
on  the  dyscrasias  of  the  blood  and  based  his  opinion  hereon 
chiefly  from  obduction  experiences,  but  also  from  the  eva- 
cuated blood  obtained  through  blood-letting.^  On  the  basis 
of  general  in.spection  he  distinguished  4  different  kinds  of 
fibrin.  If  this  theory,  by  reason  of  its  speculative  expositions 
and  systematizing  character,  may  be  said  to  have  had  a  certain 
feature  in  common  with  the  old  crasis  theory  of  Galen  us  it 
did  not,  however,  live  to  be  as  old  as  the  latter.  RoKiTAiirsKY's 
general  pathology  certainly  obtained  a  fairly  quick  and  general 
spreading,  but  it  was  doomed  to  an  equally  hasty  fall  when, 
shortly  before  the  middle  of  the  century,  it  tried  to  take  up 
the  cudgels  with  the  young  and  triumphant  cellular  pathology 
led  by  Virchow. 

As  a  conclusion  to  this  chapter,  I  would  mention  that  most 
theories  on  the  pathological  importance  of  the  buffy  coat  had 
to  fight  against  considerable  difficulties  which,  for  the  sake  of 
perspicuity,  I  have  refrained  from  touching  upon  in  the  fore- 
going. 


^  RoKiTANSKY,    Handbuch    der   allg.    pathologischen   Anatomic.    Vien,    1846. 
Vol.  1.    p.  142 
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As  the  following  chapter  will  show,  it  was  a  fact  well- 
known  to  most  writers  that  the  blood  during  pregnancy  was 
often  sizy  and  that  this  change  in  the  blood,  interpreted  as 
seriously  pathological,  was  compatible  with  a  physiological 
condition.  Piorry  sought,  for  instance,  to  escape  from  this 
embarassing  circumstance  by  denying  it  in  such  a  manner  that 
he  declared  every  pregnant  woman  with  sizy  blood  as  ill.^ 
Other  more  objective  writers  sought  other  explanations.  I  will 
here  give  but  a  few  of  those  theories  which  offer  interest  only 
for  the  sake  of  curiosity. 

Van  Swieten  propounded  the  hypothesis  that  the  blood  during 
pregnancy  becomes  buffy  on  account  of  its  stagnation  in  the 
uterus."  He  supported  his  theory  in  this  case  on  the  fact 
observed  by  Simsox,  that  the  blood  which  is  emptied  from 
an  extremity  which  has  been  covered  for  some  time  with  a 
stasis  bandage  often  gives  off  a  white  layer  during  the  process 
of  coagulation.  Hunter  believes  on  account  of  the  presence 
of  the  buffy  coat  during  pregnancy  that  this  phenomenon  is  an 
expression  for  an  increase  of  the  life-power  in  the  blood,  and 
not,  as  some  other  viewpoints  would  seem  to  argue,  a  sign  of 
increased  activity  in  the  already  existing. 

>'0n  the  other  hand  it  would  be  reasonable  to  suppose  that 
there  was  really  an  increase  of  life,  for  women  who  are  breeding, 
and  are  in  perfect  health,  always  have  sizy  blood;  and  this  is 
most  remarkably  the  case  with  all  animals  in  similar  situa- 
tions ;  now  it  would  appear  necessary  for  an  animal,  whenever 
put  into  a  situation  where  greater  powers  are  wanted,  to  have 
these  powers  increase.  In  a  breeding  woman  there  is  a  process 
going  on  though  natural  yet  uncommon  and  which  requires  a 
greater  exertion,  or  a  greater  quantity  of  powers  than  usual, 
and  therefore  we  have  them  produced.  This  process  of  breeding, 
although  in  many  of  its  symptoms  it  is  similar  to  fever,  is 
yet  very  different;  for  actual  fever  kept  up  for  nine  months 
would  destroy  the  person,  while  on  the  other  hand,  many  are 
relieved  by  such  a  process.  If  these  observations  are  just, 
this  blood  should  not  be  called  inflammatory  blood,  but  blood 
whose  powers  of  life  are  increased.*^ 


^  PioRRT,  loc.  cit.  p.  258. 

^  VAN    SwiETEX,    Commcntario    in    Hermanni   Boerhaave  Aphorismos  Hild- 
burghusse  1754  Vol.  1  p.  652. 

^  Hunter,  loc.  cit.     Vol.  3.  p.  357. 
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Deewes  advances  in  a  work  on  the  diseases  of  females  (1833) 
which  for  his  time  was  a  very  comprehensive  one,  the  follow- 
ing speculations:  In  accordance  with  an  hypothesis  set  up  by 
ScHREGER,  only  the  plasma  of  the  mother's  blood  circulates  in 
the  maternal  part  of  the  placenta;  it  is  the  plasma  alone  which 
carries  oxygen  and  nourishment  to  the  fetus;  the  corpuscles 
are  held  back  in  the  uterine  vessels  thanks  to  a  process  of 
separation  not  explained  in  detail.  Deewes  says  that  it  is 
in  order  to  render  this  possible  that  the  blood  after  conception 
is  changed  in  the  direction  of  an  increased  separatory  ten- 
dency between  corpuscles  and  the  plasma.  There  should  thus 
exist  within  the  placenta  an  analogy  to  the  process  which 
gives  rise  to  the  buffy  coat  on  the  blood  cake  in  the  receptacle 
used  at  blood-letting.' 

Finally,  a  less  fantastic  attempt  at  explanation  by  Denis 
may  be  given,  likewise  only  to  show  how  theories  swarmed 
about  this  blood  phenomenon.  Denis  points  out  the  tendency 
of  the  buify  blood  to  separate  in  solid  form  the  albumen  in 
or  outside  of  the  diseased  organ,  and  considers  that  the  change 
in  the  blood  during  pregnancy  steps  in,  in  order  to  fill  the 
increased  demand  for  building  new  tissues  which  the  develop- 
ment of  the  fetus  involves:  »Le  sang  des  femmes  enceintes  est 
souvent  couenneux,  bien  qu'elles  ne  soufFrent  aucunement; 
mais  alors  il  se  fait  une  precipitation  albumineuse  continuelle 
pour  le  foetus.  Cette  precipitation  necessite  une  condition 
particuliere  dans  I'etat  de  ce  fluide  que  remplit  tres  bien  I'etat 
couenneux.»  ^ 


CHAPTER   II. 
The  clinical  importance  of  the  buffy  coat. 

The  study  of  the  buffy  coat  gives  a  striking  example  of 
what  an  enormous  influence  general  pathology  exercises  on 
the  practical  art  of  healing. 

As  a  natural  consequence  of  the  pathologically  fundamental 
theories  expounded  in  the  previous  chapter  one  of  the  leading 

^  Deewes,  A  treatise  on  the  diseases  of  females.    Philadelphia.    1833.  p.  203. 
^  Denis,   Essai    sur   I'application  de  la  chimie  a  I'etude  du  sang  de  rhomme. 
Paris.     1838.     P.  323. 
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ideas  in  the  therapy  of  yore,  was  that  of  trying  to  reduce 
the  injurious  influences  of  sizy  matter  and  more  especially  to 
seek  to  assist  the  organism  in  its  eifort  to  eliminate  the  same. 
A  very  large  number  of  the  dietetic  and  medicinal  prescrip- 
tions from  ancient  times  up  to  the  first  half  of  the  nineteenth 
century  had  this  object  in  view. 

As  has  already  been  pointed  out,  the  Greeks  distinguished 
two     phases     in    the    blood-cleaning    work    of    the    organism: 

1)  The  coction  of  the  fluids,  whereby  was  meant  with  regard 
to  coagulated  phlegm  the  maturity  or  dissolution  of  same  and 

2)  the  separating  off.  Whilst  the  first  phase  was  left  to  the 
organism  itself,  it  was  the  doctor's  duty  to  provide  for  the 
second  one.  ■>That  which  is  mature,  not  that  which  is  undiges- 
ted, must  be  influenced  and  removed  by  means  of  purgation.*^ 
For  instance,  the  local  treatment  of  heat  in  pleuritis  should 
not  take  place  until  the  expectorations  have  begun  to  be 
purulent.^  It  was,  however,  not  always  necessary  to  eliminate 
the  phlegm  from  the  system  in  order  to  remove  the  evil.  As 
the  following  description  of  the  treatment  of  otitis  will 
show,  it  was  sufficient  in  mild  cases  to  disperse  it  in  the 
body.  »If  pain  sets  into  the  ears,  it  is  well  to  rinse  them 
thoroughly  with  warm  water.  If  with  this  treatment  the 
phlegm  is  thinned  and  moves  from  the  head,  and  the  pain 
disappears,  so  is  this  sufficient;  but  if  such  is  not  the  case, 
then  it  is  best  to  let  the  patient  take  an  emetic,  which  re- 
moves the  phlegm,  or  purge  the  head  with  such  an  expe- 
dient as  will  remove  the  phlegm  from  same.  Even  this  pain 
originates  from  the  phlegm  attacking  the  ear  from  the  head.»^ 
It  may  be  mentioned  in  this  connection  that  most  of  the  sperm 
was  regarded  as  coming  from  the  head,  proceeding  along  the 
ears  to  the  spine,  and  thence  through  the  testicles  to  the  male 
organ  of  copulation,^  from  which  it  may  be  understood  that  »sexual 
intercourse  is  useful  in  illnesses  which  proceed  from  phlegm».^ 

It  was  in  point  of  principle  the  same  basis  of  discussion 
which  still  held  good  in  the  treatment  of  internal  diseases  in 
the    eighteenth    and    up    to    the    beginning    of   the  nineteenth 

*  Corpus  Hippocraticum,  Aphorismi.  I.  22.  Hippocrates'  writings  trans- 
lated into  Swedish.     Lowegren,  1909.     Vol.  1  p.  298. 

^  loc.  cit.     De  affectionibus.     7.     Vol.  2  p.  4. 
^  loc.  cit.    De  affectionibus.    4.    Vol.  2  p.  2. 

*  loc.  cit.     De  genitura.     2.     Vol.  2  p.  317. 

'"  loc.  cit.    Epidemiorum  liber.    6.    5.     15.    Vol.  1  p.  406. 
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century.  "When  it  was  souglit  to  introduce  into  the  organism 
as  much  water  as  possible  in  the  case  of  fevers  and  inflam- 
matory diseases,  it  was  in  order  to  dilute  the  blood  which 
had  become  thickened  and  sizy.^  The  favourable  effect  which 
was  supposed  to  be  obtained  by  the  introduction  of  salts 
for  these  diseases  was  explained  and  experimentally  proved  by 
the  effect  which  they  had  in  reducing  the  sizy  tendency  of 
the  blood;  ^  the  same  was  the  case  with  many  drugs. ^  Massage 
on  inflamed  parts  of  the  body  was  used  with  the  object  of 
thereby  removing  and  distributing  the  obturatory  and  coagulated 
matter.'* 

Moreover,  it  passed  for  advisable,  just  as  in  the  time  of  the 
ancients,  to  facilitate,  in  ways  indicated  by  nature,  the  secre- 
tion from  the  body  of  the  dissolved  bad  matter,  e.  g.  to  promote 
expectoration  in  pneumonia  and  to  open  abscesses  —  rules  which 
hold  good  even  in  the  present  day. 

There  was,  however,  as  was  recognised  from  the  most  ancient 
of  times,  an  extremely  important  short  cut  by  which  the  organism 
could  be  released  from  its  materia  peccans  even  in  its  raw  condi- 
tion —  namely,  blood-letting.  By  opening  a  vein,  as  an  inspec- 
tion of  the  evacuated  blood  showed,  a  considerable  quantity 
of  the  virus  could  be  directly  removed  from  the  body.  The 
organism  was  thereby  saved  the  loss  of  strength  which  would 
otherwise  have  gone  to  dissolve  the  sizy  matter  and  also 
that  loss  of  strength  which  would  have  been  expended  in  secret- 
ing that  which  was  dissolved.  We  here  face  the  most  impor- 
tant reason  for  the  therapeutic  blood-letting  and  the  explana- 
tion of  the  supremacy  of  this  universal  remedy  in  the  treat- 
ment of  disease.  In  the  favourable  experience  of  the  treatment 
which  most  great  clinical  surgeons  have  in  all  times  given 
witness  to,  a  strong  support  was  found  for  the  correctness  of 
the  theory.  No  opinion  can  here  be  given  as  to  whether  the 
experience  was  based  on  self-deception  or  not.  This  was  doubt- 
less scarcely  wholly  the  case,  but  it  was  of  course  not  so  easy 


*  BOEKHAAVE,  Lehrsatze,  Berlin,  1763,  p.  155,  or  Huxham,  Abhandlung  von 
Fiebern,  1756,  p.  27,  or  Piorry,  Blutkrankheiten,  Leipzig,  1848,  p.  271.  (Every 
10  mins.  a  */2  glass  of  water.) 

^  Denis.  Essai  sur  Tapplication  de  la  chiraie  a  I'etude  du  sang  de  Thomme, 
Paris,  1838,  p.  342  or,  Piorry,  loc.  cit.  p.  281.  See  also  Gulliver  in 
Hewson,  Works  ed.  Gulliver,  London,  1846,  note,  p.  41. 

3  Hales,  Statick  des  Gebltits.     Halle,  1748.     p.  284. 

*  Boerhaave,  loc.  cit.  p.  156,  p.  154. 
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to  get  away  from  tlie  idea  that  one  rendered  the  patient  a 
service,  seing  that  by  repeated  bleeding  a  lot  of  bad  matter 
was  removed  which  one  was  convinced  was  the  cause  of  the 
disease.  The  history  of  phlebotomy  shows  how  the  verdict  of 
clinical  experience  varies  with  changing  points  of  view. 

As  we  have  seen  from  a  quotation  above,  taken  from  the 
writings  of  Hippocrates,^  the  old  G-reeks  practised  phlebotomy 
with  the  idea  that  they!  diminished  the  flow  of  phlegm  to 
the  diseased  organ.  They  generally  opened  veins  on  the  sick 
side.  Two  thousand  years  later  Brissot  expressed  exactly  the 
same  idea  when,  in  the  renowned  blood-letting  contest,  which 
was  o-oing  on  during  nearly  the  whole  of  the  sixteenth  cen- 
tury, and  was  doubtless  the  most  celebrated  medical  polemic 
which  has  ever  been  fought,  he  supported  the  derivatory  stand- 
point, which  means  that  blood-letting  should  be  carried  out 
as  near  the  affected  part  as  possible,  while  in  such  case  more 
of  the  injurious  fluid,  »nocentissimus  corporis  humor»,  is  re- 
moved." He  hereby  entered  into  opposition  against  the  theory 
which  had  come  from  the  Arabian  school  of  medicine,  and 
which  was  prevalent  during  a  great  part  of  the  middle-ages, 
concerning  the  revulsive  effect  of  phlebotomy.  This  was  to  be 
achieved  by  blood-letting  as  far  away  as  possible  from  the 
organ  afflicted  by  phlegmasia,  whereby  in  addition  to  draining 
off  the  injurious  fluid  the  advantage  was  gained  of  drawing 
it  away  from  the  seat  of  disease  and  distributing  it  in  the 
body. 

It  took  a  long  time  before  the  discovery  of  the  circulation 
of  the  blood  led  to  the  fast-rooted  idea  being  abandoned, 
namely,  that  the  fluids  in  the  blood  channels  could  be  directed 
or  that  relatively  more  of  the  sizy  matter  could  be  drained 
off  by  choosing;  the  one  or  the  other  spot  for  vein-opening. 
One  had  then  to  content  oneself  with  removing  the  pathological 
constituents  of  the  blood  in  proportion  to  the  healthy  ones. 
One  could  not  therefore  remove  all  of  the  materia  peccans 
at  one  and  the  same  time  without  risking  the  life  of  the 
patient.  But  as  this  materia  was  thought  to  rebuild  less  quickly 
than  is  the  case  with  the  normal  constituents  of  the  blood,  not 

»  See  p.  12. 

^  Petrus  Brissotus,  Apologetica  disceptatio,  qua  docetur,  per  quae  loca 
sanguis  mitti  debeat  in  visceram  iniiammationibus,  praesertim  in  pleuritide. 
Paris.     1525.     Cit.  Haesee.     GeschicMe  der  Medicin.     Jena.  1875  VoL  2.  p.  64. 
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only  a  quantitative  but  also  a  qualitative  change  in  the  blood- 
mass  was  iinally  obtained  —  principally  through  repeated  bleed- 
ing. It  was  therefore  the  rule  to  bleed  the  patient  if  his  symp- 
toms gave  rise  to  the  belief  that  his  blood  was  sizy,  and  if 
this  at  the  venesection  was  proved  to  be  correct,  to  repeat  the 
same  at  intervals  until  the  blood  resumed  its  normal  appea- 
rance."^ This  took,  as  a  rule,  place  sooner  or  later,  if  the  pa- 
tient had  not  succumbed  to  the  disease  or  to  the  fearful  loss 
of  blood  which  sometimes  was  the  consequence  of  this  rule. 
One  can  read  of  50  venesections  within  the  course  of  a  few 
days  ^  and  of  one  blood-mass  emptied  within  two  days  which 
amounted  to  nearly  4  litres  (120  ozs.).^  Directions  to  repeat 
blood-letting  when  the  blood  was  sizy  and  the  ignorance  con- 
cerning the  physiological  presence  of  the  buffy  coat  during 
pregnancy,  led  to  the  misuse  of  the  lancet  during  this  condi- 
tion, which  was  for  instance  sharply  criticised  by  Deewes.^ 

It  is  not  so  easy  to  get  an  idea  from  the  literature  on  the 
subject  as  to  whether  venesection  in  reality  reduced  the 
tendency  of  the  blood  to  become  buffy,  or  whether  this  condi- 
tion was  produced  by  the  recovery  of  the  patient.  As  the  last 
moment  may  be  a  consequence  of  the  former,  this  question  is  of 
course  not  easy  to  answer.  A  few  experimental  examinations  of 
healthy  animals  seem  to  show  that  repeated  blood-letting  would, 
on  the  contrary,  facilitate  the  generation  of  the  two-layered  blood 
cake."  A  reliable  writer  like  Nasse  expresses  himself  cautiously: 
»Xicht  immer  verschwindet  schon  nach  dem  ersten  Aderlasse  oder 
nach  den  ersten  die  Faserhaut  auf  dem  Blute;  es  gibt  Falle,  wo 
man  lange  die  Blutentziehungen  fortsetzen  muss,  um  zugleich  mit 
Besserung  des  Kranken  diese  krankhafte  Xeigung  des  Blutes 
zu  beseitigen.  So  weicht  z.  B.  zuweilen  bei  einer  heftigen 
Lungenentztindung  diese  Erscheinung  erst  nach  dem  zehnten 
oder  zwolften  Aderlass.»  ^  The  same  writer  points  out  the 
peculiarity,  also  observed  by  others,  that  the  buffy  coat  often 
occurring  in  cases  of  diabetes  became  thicker  through  repeated 


^  Hales,  loc.  cit.,  p.  287,  or  Boeehaave,  loc.  cit.,  p.  301. 

^  Bauer,  Geschichte  der  Aderlasse.    Munclien.     1870.    p.  2C9. 

^  Waedrop,  Clutterbuck,  Vorlesungen  liber  Blntentziehungen.  BibUothek 
von  Vorlesungen.     Band   XIV.     Leipzig.     1840.     p.  181. 

•*  Deewes,  a  treatise  on  the  diseases  of  females.    Philadelphia.    1833,    p.  204. 

°  Mater,  cit.  Brucke,  Vorlesungen  iiber  Physiologic.  Wien,  1875,  p.  118, 
and  Nasse,  Das  Blut,  Bonn,  1836,  pp.  126—166.     See  p.  165. 

'^  Nasse,  loc.  cit.  p.  137. 
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blood-letting  or,  on  the  other  hand,  did  not  make  its  appearance 
until  then/ 


The  importance  of  the  biiffy  coat  from  a  diagnostic  point  of 
view  was  considered  to  be  no  less  than  from  a  general  patho- 
logical or  therapeutical  one.  This  opinion  surely  holds  good 
for  the  whole  humoral  pathological  era,  but  I  here  confine 
myself  to  giving  a  short  review  of  that  experience  which  was 
forthcoming  at  its  close,  since  it  is  easier  to  get  one's  bearings 
in  the  nosology  of  that  time. 

The  blood  was  the  seat  of  disease,  and  the  buffy  coat  was 
still  at  the  end  of  the  eighteenth  century  the  only  blood 
symptom  to  which  attention  was  given.  A  scientist  of  such 
indisputable  authority  as  John  Hunter  says,  for  instance,  in 
his  lectures  held  during  the  years  1786 — 1787:  »Indeed  the 
power  of  coagulation  in  the  blood  throws  so  much  light  on 
the  nature  of  a  disease,  so  far  as  the  blood  is  concerned, 
that  it  is  almost  the  only  part  we  have  recourse  to  in  the 
examination  of  the  blood  after  bleeding,  when  we  look  to  see 
whether  or  not  the  blood  is  buiFy.»  ^  In  this  investigation, 
however,  not  only  the  observation  as  to  whether  the  blood 
cake  was  two-layered  was  included,  bat  also,  as  we  have 
seen  from  a  previous  quotation  from  the  same  writer,^  its 
nature  on  the  whole  in  connection  therewith.  As  I  believe 
that  my  own  investigations  have  thrown  a  light  on  these 
conditions  I  will  here  give  a  brief  account  of  them. 

A  decided  difference  was  generally  made  between  two  different 
kinds  of  buffy  coat.^  The  one  type  was  especially  distinguished 
by  its  solid  consistency,  furthermore  by  its  yellow-  or  greyish- 
white  colour  and  consequent  opaqueness.  This  type  was  also 
distinguished  by  the  fact  that  after  the  blood  had  stood  for 
some  time,  it  contracted  to  such  a  degree  that  the  blood 
cake  became  less  in  diameter  in  its  upper  than  in  its  lower 
part.  The  consequence  of  this  was  that  the  quantity  of  serum 
pressed  out  became  comparatively  abundant,  which  as  we  have 


*  Nasse,  loc.  cit.  p.  139. 

^  Hunter,  Works,  ed.  Palmer.    London.     1835.    Vol.  I.    p.  233. 
3  See  p.  22. 

*  QuEsNAY,    Traite    de   la   saignee,  Paris,  1750,  p.  412,  or  Huxham,  loc.  cit. 
p.  66,  or  best  Nasse,  loc.  cit.  p.  48. 
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remarked,  led  to  the  idea  that  also  this  component  of  the 
blood  was  increased.  In  consequence  of  the  contraction  the 
crust  often  became  sunken  in  concave  form  on  its  upper 
surface,  with  the  edges,  adhering  more  or  less  to  the  sides  of 
the  vessel,  strongly  accentuated.  This  type  of  size  was,  as 
we  shall  see  later  on,  characteristic  for  inflammatory  diseases 
and  was  therefore  called  crusta  inflammatoria  in  the  proper 
and  limited  sense  of  the  word. 

The  other  type  of  crust  was  exactly  the  opposite  to  the  first 
one.  Loose  in  consistency,  blue  or  greenish  in  colour,  transpa- 
rent, non-contracting,  for  which  reason  the  blood  cake  retained 
the  configuration  of  the  evacuated  blood  mass,  which  took 
the  form  of  the  vessel. 

The  analysis  of  the  blood  in  the  humoral  pathological  clinic 
aimed  to  establish  1)  if  the  buffy  coat  was  present  and  2)  the 
nature  of  same.  On  account  of  the  importance  which  was  attached 
to  getting  these  questions  answered,  venesection  was  performed 
for  explorative  reasons  in  such  cases  where  the  inroad  was 
not  a  priori  considered  to  be  indiced  by  therapeutic  ones.^ 

In  giving  an  account  of  the  position  of  the  bufi'y  coat  in 
symptomatology  the  important  question  arises  as  to  whether 
this  phenomenon  was  regarded  without  exception  as  a  patholo- 
gical sign.  In  replying  to  the  same,  we  shall  at  present  leave 
pregnancy  wholly  out  of  consideration.  Opinions  were  divided. 
Certain  older  authors  as  de  Haen,^  van  Sweetex,^  BuRSERros^ 
admit  of  its  occurrence  —  though  to  be  sure  seldom  —  in 
healthy  individuals.  Other  more  modern  ones  such  as  Andral, 
PiORRY,  Nasse  deny  the  possibility  of  a  crust  in  a  good  state 
of  health.  The  last-named  writer  certainly  maintains  to  have 
observed  the  same  at  one  time  or  another  in  persons  who, 
although  healthy,  yet  were  accustomed  to  blood-letting,  but  con- 
siders that  one  must  to  these  persons  attribute  an  abnormal 
condition  of  the  blood  as  being  a  consequence  of  this  habit. 
In  the  case  of  prophj^lactic  venesection,  which  is  made  use  of 
to  prevent  inflammation  occurring  in  connection  with  external 
injuries  sustained  by  healthy  persons,  the  crust  does  not  develop." 

1  Hunter,  loc.  cit.    Vol.  3.    p.  380. 

^  DE  Haen,  Ratio  medendi.     Yindobonae.     1759.     Vol.  1.     p.  76. 
^  VAN    SwiETEX,    Commentaria   in    Hermanni   Boerhaave  apliorismos  Hild- 
burglinsae.     1751.     Vol.  1.     p.  652. 

■*  Burserius,  Institutiones  medicinae  prakticae.     Lipsiae.    1798.  Vol.  1.  p.  37. 
°  Nasse,  loc.  cit.     p.  243. 
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Andral  is  less  circumstantial.  He  asserts  that  a  distinctly 
pronounced  crust  is  under  all  circumstances  a  pathological  oc- 
currence and  bases  his  assertion  on  an  experience  comprising 
1800  venesections.^ 

It  was,  however,  considered  that  the  crust  could  be  produ- 
ced by  certain  physiological  alterations;  violent  exercise  could 
according  to  Gaubius^  and  Thompsen^  bring  on  the  same.  Hunger 
likewise  according  to  Nasse*  and  Andral^,  which  circum- 
stance the  latter  author  declares  depending  on  the  alteration 
resembling  inflammation  produced  by  long  fasting  in  the  mu- 
cous membranes  of  the  intestines.  On  the  contrary,  a  liberal 
supply  of  liquids  to  patients  whose  blood  was  buffy  could  re- 
duce or  put  an  end  to  this  tendency. *" 

Of  greater  interest  was  the  observation,  well-known  at  least 
since  the  seventeenth  century,  that  conception  and  the  deve- 
lopment of  the  fetus  brought  about  this  alteration  in  a  wo- 
man's blood.  The  buffy  coat  as  a  typical  alteration  in  the 
blood  of  a  pregnant  woman  is  mentioned  by  van  Swieten,'' 
DiONis,*  BoEHMER,^  Hewson,^  Hunter,^*^  Burserius,^^  van  der 
KoLK,^^  Wardrop,^^  Blundell,^*  Marley,^^  Johannes  Mul- 
ler,^®   Deewes,^''    Denis,^^   Andral,^^    Gulliver,""   Hufeland,^^ 


^  Andbal,  Essai  d'hematologie.     Paris.     1843.     p.  74. 

^  (tAUBIUS,  Anfangsgriinde  der  medizinischen  Krankheitslehre.  Berlin. 1791.  p. 
173. 

*  Thompsen,  cit.  Nasse,  loc.  cit.    p.  247. 

*  Nasse,  loc.  cit.  p.  245. 

*  Ajjdral,  loc.  cit. 

^  ScHULTZ,  cit.  Wagners  Handworterbnch  der  Physiologic.  Brannschweig. 
1842.    P.  123. 

'  VAN  SwiETEN,  loc.  cit.     p.  652. 

®  DioNis  and  Boehmer,  cit  de  Sauvages  in  Hales  loc.  cit.     p.  283. 

9  Hewson,  Properties  of  the  blood,  1772.  Works  ed.  GuUiver,  London.  1846. 
pp.  41  and  88. 

"^  Hunter,  loc.  cit.  Vol.  3.     p.  357. 

"  Burserics,  loc.  cit.     p.  37. 

'^  ScHEOEDER  VAN  DER  KoLK,  Sanguinis  coagulantis  historia.  Groningae. 
1820.     p.  64. 

^*  Wardrop,  loc.  cit.    p.  23. 

^*  Blundell,  Lectures  on  the  gravid  uterus,  and  on  the  diseases  of  women 
and  children.     The  Lancet.  1828—1829.     Vol.  I.     p.  385. 

*^  Marley,  Westminster  Medical  Society.  The  Lancet.  1828—1829.  Vol.  1. 
p.  750. 

^^  Johannes  Muller,  Handbuch  der  Phvsiologie  des  Menschen.  Coblenz. 
1833,  Vol.  1,  p.  111. 

^'  Deewes,  loc.  cit.     p.  202. 

'*  Denis,  loc.  cit.     p.  323. 

'^  Andral,  loc.  cit.    p.  104. 

*°  Gulliver,  see  Hewson,  loc.  cit.     p.  40. 

**  HuFELAND,  Enchiridion  medicum,  Swedish  translation.  Stockholm.  1839.  p.  48. 

3 — 211072.   Actamed.  Scandinav.    Vol.  LV. 
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Nasse.^  The  last-named  quotes  besides  Parry,  Vieussedx, 
Thackrah,  Belhomme,  Kopp,  Ratier,  Burdach,  Rogerson, 
Moulin,  Richter. 

If  there  was,  therefore,  a  pretty  general  opinion  that  there 
really  existed  a  special  so-called  crusta  gravidarum,  the  views 
concerning  the  frequency  of  same  were  very  different.  Nassb 
takes  a  comparatively  negative  standpoint  which  he  supports 
by  adducing  statistics  —  which  is  not  of  usual  occurrence  in 
the  old  literature.  In  39  cases  of  pregnancy,  the  buffy  coat 
occured  in  21,  so  distributed  that  before  the  expiration  of  the 
fifth  month  about  the  half  of  them  had  sizy  blood,  later  on, 
two-thirds.  Other  writers,  however,  consider  thai  this  alte- 
ration in  the  blood  always  occurs  during  pregnancy,  or,  as 
Hewson  says,  nearly  always,  and  what  is  of  special  interest 
it  sets  in  so  early  that  one  can  attach  diagnostic  importance 
to  same.  In  a  lecture  (1828)  Blundell  gave  utterance  to  the 
following  opinion  on  the  diagnosis  of  gravidity:  »When  women 
are  pregnant,  the  blood  is  more  or  less  sizy,  so  that  when 
you  take  away  some  two  or  three  ounces  from  the  arm,  the 
size  may  often  be  seen  clearly  enough  on  the  surface  of  the 
crassamentum,  and  though  this  size  may  be  produced  by 
other  causes,  yet,  in  conjunction  with  the  other  signs,  it 
forms  a  valuable  indication  of  pregnancy.* 

As  details  may  be  added  that  crusta  gravidarum  was  said 
to  be  neither  so  white  nor  so  solid  as  the  crusta  inflamma- 
toria  proper;  furthermore,  one  could  with  much  more  likeli- 
hood expect  this  change  in  the  blood  to  occur  in  such  cases 
where  pregnancy  was  accompanied  by  headache  and  difficulty 
in  breathing.  As  was  natural,  the  crust  was  therefore  given 
more  or  less  connection  with  the  toxicosis  of  gravidity. 


If  we  thereafter  pass  over  to  the  question  of  the  patholo- 
gical occurrence  of  this  change  in  the  blood,  then  nearly  all 
authors  agreed  in  regarding  the  crust  as  especially  characteri- 
stic of  inflammatory  conditions.  What  in  this  case  renders 
the  survey  mure  difficult  from  a  modern  viewpoint  is  the 
circumstance  that  the  notion,  ^inflammation*  played  another 
and    much    greater    role    than    is    the   case    now-a-days  in  the 


^  Nasse,  loc.  cit.    pp.  244.  366. 
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classification  of  diseases.  But  still  more  the  fact  that  the 
comprehension  was  extremely  uncertain.  Some  writers  cha- 
racterized all  those  diseases  in  which  the  crust  appeared 
as  inflammatory  processes.  As  we  have  seen,  Piorry,  for  in- 
stance, looked  upon  the  buffy  coat  as  a  definition  of  this 
condition  and  it  became  in  consequence,  absolutely  patho- 
gnomonic. 

Other  writers  on  the  contrary  —  and  these  were  probably 
at  the  beginning  of  the  nineteenth  century  in  the  majority  — 
confined  inflammatory  diseases  to  those  pathological  processes 
in  which  the  inflammatory  symptoms  —  even  according  to  our 
ideas  —  were  distinctly  pronounced.  As  the  crust,  however, 
frequently  occurs  in  certain  diseases  outside  of  this  group,  two 
groupes  were  distinguished  with  regard  to  this  change  in  the 
blood,  on  the  one  hand  the  inflammatory  diseases,  on  the  other 
the  non- inflammatory  ones,  i.  e.  all  the  rest.  There  was  an 
inner  reason  for  this  division,  as  the  crust  belonging  to  the 
first-named  of  these  groups  had  certain  characteristic  qualities 
which  have  been  described  above. 

Thus  to  inflammatory  diseases  were  reckoned,  as  a  rule,  those 
pathological  processes  in  which  the  exudative  and  the  prolife- 
rous moment  were  well-marked.  These  diseases  were  grouped, 
especially  in  the  French  literature,  under  the  heading  of  ^^/i^e^- 
masia,  which  name  originated  from  the  idea  of  the  ancients, 
that  they  were  caused  by  an  aggregation  of  phlegm.  To 
this  group  belonged  all  inflammatory  diseases  in  the  serous 
membranes,  such  as  pleuritis,  pericarditis,  peritonitis;  in- 
flammation in  the  organic  tissues  such  as  pneumonia,  hepa- 
titis, splenitis;  inflammation  in  the  mucous  membranes  such 
as  angina,  bronchitis,  enteritis;  inflammation  in  locomotive  or- 
gans; inflammation  of  the  skin,  furunculosis,  erysipelas  and 
so    on. 

The  crust  was  held  to  be  one  of  the  most  important  symp- 
toms for  the  whole  of  this  group  of  diseases,  which  became  of 
special  and  practical  importance,  when  the  inflammation,  by  rea- 
son of  its  position  within  the  organism,  escaped  outer  inspec- 
tion. An  important  observandum  hereby  was  that  the  buffy 
coat  ought  to  appear  in  the  form  of  a  typical  crusta  inflamma- 
toria,  i.  e.  solid  in  consistency,  white  and  opaque.  The  follow- 
ing   statistics    give    an  idea  of  the  frequency  of  the  symptom. 
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In  NASse's^  material,  comprising  about  100  cases  of  inflamma- 
tory diseases,  the  crust  occurred  in  73  %.  Venesection  had 
hereby  been  carried  out  in  several  cases  at  a  very  early  stage 
of  the  illness.  Louis'^  statements  reckon  80  cases,  in  which 
the  crust  was  to  be  found  in  86,3  '/o. 

PiORRY^  found  ifi  76  venesections,  on  29  patients  suffering 
from  violent  inflammation  as  pneumonia,  pleuritis,  hepatitis, 
acute  rheumatism  of  the  joints,  and  enteritis,  bufly  blood  in 
78,9  %. 

The  organ  whose  inflammatory  affection  was  most  constantly 
and  in  a  high  degree  accompanied  by  this  change  in  the  blood 
was  the  lung,  whether  it  were  principally  the  parenchyma  or 
the  pleura  which  was  affected.  This  old  experience,  confirmed 
by  all  more  modern  writers,  explains  the  reason  why  the  crust 
often  made  its  appearance  in  literature  under  the  name  of  corium 
pleuriticum. 

The  disease  which  next  to  this  was  regarded  as  being  most 
liable  to  give  rise  to  a  heavy  inflammatory  crust  was  acute 
rheumatism  of  the  joints. 

There  are  a  few  important  diseases  which  were  certainly  not 
reckoned  among  the  phlegmasia,  but  which  according  to  mo- 
dern ideas  are  of  such  a  distinctly  inflammatory  nature  that 
they  deserve  to  be  mentioned  here.  These  are  nephritis  and 
tuberculosis  of  the  lungs. 

Even  Bright'*  himself  states  that  dropsy  with  coaguable 
urine  gives  rise  to  a  buffy  coat  which  strongly  reminds  one  of 
the  inflammatory  crust,  but  which  according  to  Nasse  is  gen- 
erally thicker  than  the  crusta  inflammatoria. 

In  lung- tuberculosis  the  crust  was  considered  by  Ramadge'' 
to  be  a  constant  symptom;  its  inflammatory  character  was  only 
moderately  pronounced.  Nasse *"  admits  that  the  disease  at  its 
final  stage  is  always  accompanied  by  sizy  blood;  but  if  the 
crust  appears  at  the  beginning  of  same  it  denotes  an  inflam- 
matory complication.  Andral,^  who  is  here  of  the  same  opi- 
nion as  Nasse,  expresses  himself  in  continuation  as  follows: 


*  Nasse,  loc.  cit.     p.  241. 

^  Louis,  cit.  Nasse,  loc.  cit.     p.  61. 

"  PiORRY,  loc.  cit.    p.  239. 

*  Bright,  cit.  Nasse,  loc.  cit.    p.  250. 

^  Rajiadge,  cit.  Nasse,  loc.  cit.  p.  250. 

^  Nasse,  loc.  cit.     p.  250. 

^  Andkal,  loc.  cit.     pp.  174 — 175. 
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»Mais  a  mesure  que  la  maladie  avance,  et  que  les  tubercules 
se  ramoUissent  d'abord,  puis  se  creusent  en  cavernes,  le  caillot, 
tout  en  devenant  de  moins  en  moins  volumineux,  se  recouvre 
d'une  couenne,  qui  se  montre  d'autant  mieux  formee  que  la 
desorganisation  pulmonaire  est  plus  avancee.* 

According  to  Andkal,  the  crust  in  advanced  lung-tubercu- 
losis is  as  constant  a  symptom  as  in  inflammation  of  the  lungs 
or  acute  rheumatism  of  the  joints. 

The  other  principal  group  of  diseases  in  which  the  crust  oc- 
curs, the  non-inflammatory  ones,  constitutes,  as  already  the 
name  indicates,  a  very  heterogenous  collection.  The  change 
in  the  blood  does  not  here  seem  to  have  been  so  usual  as  in 
the  phlegmasia:  in  Nasse's^  statistics  comprising  200  cases  of 
non-inflammatory  diseases  (but  no  details  about  them)  the 
crust  occurred  in  46.6  %.  One  can,  however,  according  to  all 
statements,  distinguish  from  this  head-group  certain  diseases, 
or  groups  of  diseases,  for  which  the  crust  would  seem  to  have 
been  considered  especially  characteristic  and  in  which  its 
occurrence  has,  without  doubt,  not  immaterially  exceeded  the 
above  given  average. 

As  the  principal  (and  next  to  the  phlegmasia  the  most  impor- 
tant) group  may  be  mentioned  the  fevers  proper  or  pyrexia. 
To  this  one  were  reckoned  most  of  the  epidemic,  infectious 
diseases  such  as  small-pox,  chicken-pox,  spotted  fever,  scarla- 
tina, measles,  malaria,  yellow  fever,  and,  as  an  important  repre- 
sentative, abdominal  typhus.  The  pyrexia  has  doubtless  al- 
ways been  placed  in  a  certain  contrast  to  the  phlegmasia,  but 
this  became  towards  the  close  of  the  humoral-pathological 
era  still  more  marked,  thanks  especially  to  Andral's  and 
Gavarret's  *  investigations,  which  showed  that  whilst  the 
blood  in  phlegmasia  distinguished  itself  in  chemical  respect 
more  especially  by  an  increase  of  fibrin,  so  this  constituent 
of  the  blood  in  pyrexia  was  diminished  rather  than  other- 
wise. This  circumstance,  so  important  for  the  theory  of  the 
crust,  is  closely  connected  with  the  fact  that  the  crust 
in  this  group  of  diseases  has  quite  a  diflerent  character 
to  that  in  phlegmasia.  I  will  herewith  add  a  few  words 
in    which    Andral    describes    the    crust    occurring    in    small- 

^  Nasse,  loc.  cit.     p.  242. 

'  Aj^dral  et  Gavarret,  Recherches  sur  les  modifications  de  proportion  de 
qnelques  principes  du  sang.     Paris.     1840. 
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pox.^  ^Loin  d'etre  ferme  et  consistante,  comme  la  eoueune  or- 
dinaire des  phlegmasies.  elle  est  tres  moUe.  comme  gelatineuse. 
et.  quelque  epaisseiir  quelle  semble  avoir  dabord,  on  la  trans- 
forme  rapidement  en  une  pellicule  assez  mince,  en  chassant. 
par     la    pression,  la  graude  quantite  de  serosite  qui  I'iniiltre.' 

As  the  third  group  of  diseases,  for  whicli  the  crust  was  re- 
garded as  being  characteristic.  I  would  place  the  anaemia.  It 
was  a  circumstance  pointed  out  by  Burserius."  Jexnin-gs.  ^ 
A^'DRAL.^  'WuxDERLiCH''  that  in  the  chlorosis  usual  in  young 
women  the  butfy  coat  was  in  general  to  be  met  with  in  the 
evacuated  blood  —  at  least  in  more  severe  cases.  To  show 
how  deeply-rooted  the  idea  of  the  inliammatorv  character  of 
this  change  in  the  blood  was,  it  may  be  stated  that  this  cir- 
cumstance led  ToMiiASEN'i'^  to  interpret  chlorosis  as  a  chronic 
augiotitis.  The  auccmic  blood-clot  distinguished  itself  in  ad- 
dition to  being  two-layered  by  its  marked  capacity  for  con- 
traction. 

Finallv.  the  fourth  group  of  diseases  which  sometimes 
caused  sizy  blood  embraces  the  metabolic  diseases.  Even  Syden- 
ham^, whose  description  of  gout  is  so  renowned,  alleges  that 
sizy  blood  is  met  with  in  this  condition.  Likewise  Burserius.* 
According  to  Kennedy.  Xasse.'^  Watt.^*^  the  crust  was  said  to 
be  a  usual  occurrence  in  diabetes,  which  led  to  the  last-named 
writer  introducing  bleeding  as  a  method  of  treatment  for 
this  disease. 

Last  of  all,  an  observation  which,  from  a  modern  serological 
viewpoint,  is  doubtless  not  lacking  in  interest,  viz.  that 
the  bite  of  poisonous  reptiles  could  produce  this  change  in 
the  blood  —  as  alleged  by  Hales ^^  and  originating  from 
America. 

The  general  remarks  on  the  clinic  of  the  crust  which  are 
given  here  below  relate   principally  to  the  most  usual  and  re- 


^  Ant)Ral,  loc.  cit.    p.  67. 

-  BuKSEKirs,  loc.  cit.    Yol.  1.    p.  37. 

^  Jexxin'Gs,  cit.  Nasse.  loc.  cit.    p.  252. 

*  AxDRAL.  loc.  cit.     pp.  53 — 54. 

^  WrxDEELiCH.    Archiv  f.  physiologische  Heilkunde.     Yol.  1.     1842.     p.  459. 

^  TOMMASINI.   cit.   A>T)RAL.   loc.   cit      p.   54. 

'  Stdesham,  Works,  ed.  Swan.    London.     1753.     p.  474. 

"  BcBSERirs,  loc.  cit.  Yol.  1.     p.  37. 

^  IsASSE,  loc.  cit.     p.  139. 

^°  Watt  cit.  Wardbop.  loc.  cit.     p.  23. 

1*  Hales,  loc.  cit.  p.  284. 
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markable  —  in  a  word,  the  most  observed  form  of  crust,  the 
crasta  inflammatoria  proper. 

This  change  in  the  blood  was  interpreted  as  a  general  symp- 
tom, to  a  certain  degree  in  parity  with  both  the  other  most 
important  general  symptoms,  the  changed  nature  of  the  tem- 
perature and  pulse.  The  synchronous  appearance  of  these  three 
changes  was  to  such  a  degree  constitutional,  which  has  already 
been  hinted  at  in  the  foregoing  chapter^  that  they  were  placed 
in  direct  causality  with  each  other.  In  conformity  with  more 
old-fashioned  ideas,  the  fever  and  increased  pulse  were  con- 
sequences of  the  change  in  the  blood;  according  to  the  mo- 
dern ones,  at  least  at  the  beginning  of  the  nineteenth  century, 
the  most  favoured  opinion  was,  on  the  contrary,  that  they  were 
causes  of  the  same.  We  shall  see  how  the  increased  action  of 
the  blood  was  supposed  to  produce  the  buti'y  coat.  It  was  re- 
garded as  being  an  analogy  to  the  well-known  but  misunder- 
stood experiment  which  in  later  times  was  first  carried  out  by 
RuYSCH  (1638  —  1731)'^  and  which  consisted  in  shaking  fresh 
blood,  which  gave  rise  to  a  whitish,  solid  mass,  the  socal- 
led  RuYSCH  membrane.^  By  interpreting  the  change  in  the 
blood  as  secondary  to  the  change  in  the  blood-vessel  system 
it  became  even  possible  to  comprehend  the  otherwise  so 
puzzling  circumstance  that  an  exclusively  limited,  local  in- 
flammation, such  as  a  panaritium,  could  make  the  whole  blood 
mass  sizy.* 

That  which  interests  us  in  this  connection  is  the  basis  of 
discussion  and  the  grounds  for  this  theory  which  were  vindi- 
cated by  such  prominent  men  as  Hewson^  and  Nasse^,  namely, 
the  experience  that  this  alteration  in  blood  nearly  always  took 
place  with  increased  action  in  the  blood-vessel  system  (stronger 
action  of  the  blood-vessels,  Hewson;  Kraft  des  Herzens,  Nasse) 
which  was  expressed  by  a  pulsus  frequens,  magnus  et  durus. 
When  these  characteristics  were  strongly  pronounced,  one  had 
every  reason  to  expect  to  find  the  shed  blood  buffy.^ 


>  See  p.  20. 

^  RuYSCH,    Opera    omnia    anatomico-medico-chirurgica.     Amstelodami.     1725. 
Vol.  2.     Thesaur.  anat.  sextas.     p.  20. 

^  DE  Sauvages,  Hales,  loc.  cit.     pp.  282 — 283. 

^  Nasse,  loc.  cit.   p.  58. 

•^  Hewson.  loc.  cit.     p.  74. 

"  Nasse,  loc.  cit.    p    57. 

'  Hunter,  loc.  cit.    VoL  3.     p.  354.     See  §  7. 
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As  to  connection  of  fever  with  bufFy  blood  it  was  pointed 
out^  how,  for  instance,  in  a  chronic  illness  such  as  lung- 
tuberculosis  heightened  temperature  and  alteration  in  the  blood 
took  place  simultaneously,  although  on  the  whole  the  mutual 
occurrence  of  both  these  phenomena  seems  to  have  been  less 
obvious  than  that  of  the  buffy  coat  and  the  above-mentioned 
change  in  the  pulse. 

As  was  the  case  with  other  general  symptoms,  one  could 
gather  more  from  the  buffy  coat  concerning  the  intensity  than 
the  extent  of  the  inflammatory  process.^  When  the  local  in- 
flammation had  abated,  even  the  buffy  coat  disappeared  but 
to  appear  again  with  an  eventual  relapse.  In  this  connec- 
tion VAN  SwiETEN  ^  points  out  that  it  is  a  prognostically  un- 
favourable symptom  if,  in  the  case  of  very  violent  inflamma- 
tion, the  blood  does  coagulate  without  giving  off  a  white 
top  layer.  Boerhaave^  makes  a  similar  remark  when  he  places 
among  the  fatal  signs  —  which  show  that  a  pleuritis  has  turn- 
ed into  gangrene  —  that  of  the  disappearance  of  the  buffy 
coat. 

I  have  not  as  yet  touched  upon  the  technic  of  the  examina- 
tion of  the  blood  here  in  question.  This  word  is  perhaps  mis- 
leading as  it  simply  meant  a  general  inspection  of  the  appear- 
ance of  the  blood  cake,  and  statements,  for  instance,  regarding 
measurements  of  the  thickness  of  the  white  top-layer  are  lack- 
ing, but  it  was  firmly  maintained  in  all  quarters  that  in  order 
to  judge  the  nature  of  the  blood  correctly,  certain  precautions 
must  be  observed.  Sydenham"  had  already  called  attention  to 
the  fact  that  venesection  must  be  executed  so  that  the  blood 
left  the  wound  in  a  jet  and  not  emptied  from  the  veins  drop  by 
drop,  or  allowed  to  trickle  out  down  the  arm.  It  was  later  on 
a  generally  acknowledged  rule  that  the  vein-opening  must  be 
fairly  large,  so  that  the  desired  blood  portion  could  be  quickly 
obtained.  It  was  further  considered  of  importance  that  the 
receptacle  was  held  in  proximity  to  the  vein-opening,  so  that 
the  course  of  the  blood  through  the  air  might  not  be  too  long. 
The  receptacle  should  have  an  even  and  smooth  surface  and  not 
be  flat  in  form.     The  most  important  matter  was  perhaps,  that 

*  WUNDERLICH,    loc.    Cit.    p.    460. 

-  Nasse,  loc.  cit.  p.  59. 

^  VAN  SwiETEN,  loc.   cit.  p.   652. 

*  BoERHAAVE,  loc  cit.  pp.  304 — 305. 

*  Sydenham,  loc.  cit.  p.  253. 
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the  blood  quantity  emptied  should  not  be  too  small.  By  neg- 
lect in  these  respects  one  ran  the  risk  of  estimating  a  speci- 
men of  the  blood  as  healthy,  which,  if  it  had  been  treated  lege 
artis,  would  have  proved  to  have  been  pathologically  changed.^ 

How  is  it  to  be  explained  that  modern  science  has  not 
taken  up  the  subject  of  the  buffy  coat  in  its  annals  other 
than  as  an  historical  curiosity?  The  reasons  for  this  are  partly 
general,  partly  special.  The  middle  of  the  last  century  was 
a  period  of  thorough  and  radical  reform  even  for  the  science 
of  medicine.  The  cellular  pathology  created  by  Virchow  and 
his  contemporaries  brought  about  within  the  course  of  a  few 
decades  a  complete  change  in  our  comprehension  of  disease  as 
never  before  experienced.  When  it  became  obvious  that  life  was 
bound  up  with  the  elementary  constituents  of  the  organism,  the 
cells,  it  followed  as  a  corollary  that  the  ultimate  cause  of  the  disease 
in  the  organism  must  be  sought  for  in  a  change  of  the  cell  and 
its  function.  The  pathological  importance  formerly  given  to  the 
blood  was  now  transferred  to  the  great  cell  complexes,  the  organs. 
The  reaction  against  the  humoralpathological  theories  was  so 
violent  that  it  even  attacked  the  facts  on  which  they  were 
founded.  In  the  unprecedented  and  comprehensive  development 
which  began  with  pathology,  with  the  microscope  as  chief  aid, 
one  never  gave  oneself  time  to  prove  the  observations  of  our 
elders  respecting  the  macroscopic  appearance  of  the  blood  at 
its  right  if  eventually  limited  value.  Then  it  is  possible  that 
not  only  the  theoretical  but  also  the  practical  bearing  of  the 
phenomenon  was  considerably  overestimated  by  several  writers 
—  not  least  in  the  forties.  Besides,  one  cannot  quite  get  rid 
of  the  impression  that  the  actual  material  regarding  the  buffy 
coat  was  somewhat  transfigured,  which  is  often  the  case  even 
in  the  hands  of  the  most  honest  of  truth-seekers  when  it  concerns 
a  phenomenon  which  has  set  the  imagination  going  as  this  one 
has  done.  Even  amongst  the  men  of  the  older  school,  who  still 
retained  their  humoralpathological  standpoint,  voices  were  raised 
against  exaggerations.  Let  us  listen  to  one  of  the  sharpest,  the 
great  French  physiologist  Magendie,  whose  opposition  was  direct- 
ly addressed  to  the  afore-mentioned  Piorry.  Concerning  the  buffy 
coat    as  a  symptom  of  the  inflammation  of  the  blood  he  says: 

^  MoRGAGNi,  De  sedibus  et  cansis  morborum  1761.  Von  dem  Sitze  und  den 
Ursachen  der  Krankheiten.     Altenburg  1772.     3.  Buch.     1  Abs.  pp.  545—546. 
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»Voyez,  Messieurs,  comme  en  physiologie  une  seule  erreur  peut 
etre  grave:  on  a  d'abord  reve  rinflammation,  puis  on  a  voulu 
la  trouver  partout,  et  en  dernier  lieu  on  a  rattache  a  cette  uto- 
pie  toutes  les  circonstances  pathologiques  connues  et  a  connaitre, 
si  bien  que  maintenant,  aussitot  que  quelqu'un  est  malade,  la 
garde,  les  parents,  les  amis  repetent  a  qui  mieux  mieux  au 
medecin  qui  arrive:  cest  une  infiammafion!  et  tout  de  suite 
lancettes  et  sangsues  d'aller  leur  train. »^ 

Equally  successful  as  was  this  caricature  over  contemporary 
medicine,  was  not,  however,  Magendie's  attempt  to  penetrate  the 
phenomenon,  which  constitutes  its  strongest  support.  The  most 
weighty  remark  was  this,  that  a  phenomenon,  which  is  depend- 
ing on  outward  circumstances  for  its  origin  (whereby  he  hints 
at  the  sources  of  error  shortly  before-mentioned),  cannot  be  of  any 
clinical  value:  >'Quelle  importance-voulez  vous  attacher  a  un  fait 
que  des  influences  exterieurs  empechent  de  se  produire?»^  Ma- 
GENDIE  who  considered  himself  the  creator  of  experimental  me- 
dicine was  not  true  to  his  colours  in  respect  to  the  bufFy  coat, 
but  the  few  experiments  he  made  —  amongst  others  that  of 
proving  that  the  admixture  of  Marienbad  water  to  the  newly 
evacuated  blood  prevents  the  two-layered  formation  of  the 
blood  ^  —  forces  him  to  admit  that  the  inner  nature  of 
the  blood  is  not  quite  without  influence  on  the  origin  of 
buffy  coat.  On  account  of  his  negative  standpoint,  on  the 
whole,  with  regard  to  this  question  of  the  importance  of  the 
phenomenon,  Magendie  is  opposed  to  using  the  same  as  guid- 
ing principle  for  blood  letting  therapy  and  consequently  insists 
on  a  limitation  of  this  method  of  treatment,  although  he  con- 
siders that  one  cannot  altogether  do  without  the  same  for  purely 
empiric  reasons."^ 

We,  herewith,  come  to  the  special  and  doubtless  most 
important  reason,  why  the  buffy  coat  and  those  changes  in 
the  blood  connected  with  it,  lost  all  actuality  and  were  after 
a  short  time  quite  forgotten.  Through  the  complete  discharge 
of  blood-letting  from  the  therapeutic  arsenal  about  the  middle 
of  the  last  centur)%  the  possibility  vanished  of  making  obser- 
vations   on    the    diff'erences  which  a  large  blood  clot  shows  in 


'  Magendie,  Phenomenes  physiques  de  la  vie.     Paris.    1842.   Vol.  4.    p.  289. 

-  Magendie,  loc.  cit.     p.  290. 

^  Magendie,  loc.  cit.     p.  297. 

*  Magendie.  loc.  cit.     p.  289. 
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different  cases.  It  was  doubtless  no  contingency  that  this  un- 
precedented change  in  the  history  of  the  treatment  of  diseases 
coincides  with  the  reform  of  the  new  pathological  views;  the 
researches  which  led  to  the  change,  however,  were  purely  em- 
pirical and  statistical.  It  was  originally  homeopathy  which 
modern  science  has  to  thank  for  its  negative  standpoint 
respecting  the  benefit  of  blood- evacuations.^  This  inroad  had, 
for  reasons  which  we  are  well  able  to  understand  from  the 
foregoing,  its  most  axiomatic  use  in  inflammation  of  the 
lungs  and  was  in  this  case  considered  to  be  so  salvatory 
that  no  doctor  dared  to  take  the  responsibility  of  neglecting 
the  same.  Thanks  to  the  faith  in  Hahnemann's  theory  mate- 
rial was  produced  before  the  middle  of  the  nineteenth  century 
which  proved  that  health  could  be  restored  even  with  this 
disease  without  the  aid  of  blood-letting.  On  account  of  this 
experience  a  non- bloody  method  of  treatment  was  ventured 
upon  even  in  allopathic  quarters.  Statistics  were  produced  in 
quick  succession  and  from  many  directions  which  proved  that 
blood-letting  was  not  only  ineffective  but,  on  the  contrary, 
in  reality  impaired  the  prognosis  to  a  high  degree.  The 
pioneer  work  originates  from  Dibtl  in  Germany.^  In  Sweden  it 
was  Huss^  who  during  a  great  part  of  the  year  1852  treated 
with  favourable  result  all  cases  of  pneumonia,  taken  in  at 
the  Serafimer-hospital,  without  blood-letting.  His  authority 
soon  caused  the  bloody  method  of  treatment  to  fall  into  dis- 
repute, and  this  not  only  in  cases  of  pneumonia,  but  also  for 
other  diseases. 

In  this  connection  the  question  arises  as  to  whether  the  buffy 
coat  could  ever  possibly  be  taken  up  again  in  clinical  diagno- 
sis. To  this  we  must  reply  in  the  negative.  The  first  quali- 
fication for  this  were  a  return  to  the  blood-letting  therapy  to 
same  extension  as  earlier.  A  fairly  large  quantity  of  blood 
were  required,  about  100  ccm,*  if  —  as  I  said  before  —  favour- 
able conditions  for  the  appearance  of  the  buffy  coat  were  to 
be  won,  a  portion  which  is  always  obtained  when  blood-lett- 
ing is  resorted  to  for  a  therapeutic  object,  but  which  one  would 
Aot    be    willing    now-a-days    to  take  from  a  patient  for  solely 

^  Bauer,    loc.  cit.     p.  210.     See  also  Dietl,   Der  Aderlass  in  der  Lungeneut- 
ziindung.     Wien.     1849.     p.  IV. 
-  Dietl,  loc.  cit. 

=*  Huss,  Hygiea.     Vol.  14.     1852.     p.  560. 
*  Hunter,  loc.  cit.     Vol.  3.    p.  380. 
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diaguostic  purposes.  For  it  is  obvious  that  this  sign  of  disease 
would  take  but  a  comparatively  modest  place  in  modern  symp- 
tomatology which  is  developed  in  so  many  different  directions. 
But  there  are  important  reasons  of  a  fundamental  nature  which 
argue  against  the  resurrection  of  the  buffy  coat  in  its  old  form. 
These  reasons,  however,  will  be  more  fittingly  discussed  in 
connection  with  the  following  chapter  which  is  intended  to  give 
a  survey  over  the  important  research  work  which  has  been  laid 
down  for  the  purpose  of  gaining  knowledge  with  respect  to 
the  causes  of  the  buffy  coat. 


CHAPTER  III. 

The   development   of  the    chemistry   and  physics  of  the 

huffy  coat. 

The  theories  on  the  chemistry  and  physics  of  the  buffy  coat 
—  to  be  more  exact,  the  question  as  to  what  the  buffy  coat 
consisted  of  and  why  this  substance  collected  at  the  top  of 
the  cruor  —  are  manifold.  It  is  a  very  complicated  chapter 
in  the  history  of  physiology  and  difficult  to  survey  —  not 
the  least  difficulty  being  its  unfinished  state. 

When  research  ceased  to  be  occupied  with  the  buffy  coat 
and  the  most  material  blood  change  causing  the  same,  there 
were  certainly  at  hand  a  quantity  of  important  observations 
which  showed  that  the  apparently  simple  but  in  reality  rather 
complicated  problem  was  about  to  be  solved.  But  these  ex- 
perimental results,  interesting  in  themselves,  never  succeeded 
in  wiping  out  the  reigning  faulty  or  grossly  incomplete  theo- 
ries on  the  causes  of  the  buffy  coat,  before  the  whole  question 
was  given  up  in  the  middle  of  the  last  century.  This  is  the 
cause  of  it  being  chiefly  the  mistakes  which  tradition  has 
handed  down  to  us  in  the  form  of  the  brief  notices  which 
handbooks  have  devoted  to  this  phenomenon. 

The  scientist  who  may  be  said  to  have  laid  the  foundation 
for  our  present  knowledge  regarding  the  chemistry  of  the  blood 
is  "William  Hewson  (1739—1774).  Long  before  this  there  were 
certainly  to  be  found  single  writers  such  as  Malpighi,  Lower 
and   Petit^,  who  have  had  on  the  whole  a  correct  comprehen- 

^  Hewson,  Works  ed.  Gulliver,  London.     1846.     See  introduction. 
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sion  of  the  chief  constituents  of  the  blood  and  their  part  in 
the  coagulatory  process;  but  Hewson's  work  »An  inquiry  into 
the  properties  of  the  blood  with  remarks  on  some  of  its  mor- 
bid appearances*  ^  is  the  first  research  work  upon  the  blood 
carried  out  in  modern  scientific  spirit.  The  greatest  portion  of 
the  work  is,  however,  devoted  to  an  analysis  of  those  properties 
which  lead  to  the  genesis  of  the  buffy  coat.  The  too  early  deceased 
English  physiologist,  whose  experiments  did  not  gain  the  atten- 
tion they  deserved,  or  else  were  misunderstood,  gives  witness 
to  an  insight  into  the  nature  of  this  phenomenon  which  was 
only  surpassed  by  a  few  scientists  near  the  middle  of  the 
nineteenth  century. 

Hewson  distinguishes  three  chief  constituents  of  the  blood  — 
the  blood  corpuscles,  serum  and  coagulable  lymph,  and  shows 
that  it  is  this  last-named  constituent  —  called  in  the  following: 
fibrin,  quite  independent  of  its  physical  condition  — ,  which  in- 
vests the  blood  with  its  property  of  being  able  to  coagulate 
spontaneously.  Hewson  further  shows  that  the  bufFy  coat  con- 
sists of  fibrin. 

I  will  here  render  in  its  entirety  the  simple  experiment 
classical  in  the  history  of  blood  coagulation,  with  which  Hew- 
son, after  having  earlier  pointed  out  erroneous  opinions,  intro- 
duces the  chapter  which  bears  the  heading  »0f  the  inflamma- 
tory crust,  or  size.» 

»In  the  month  of  June,  when  the  thermometer  in  the  shade 
stood  at  67,  I  bled  a  man  who  had  laboured  under  a  phthisis 
pulmonalis  for  some  months,  and  at  that  time  complained  of 
a  pain  in  his  side.  The  blood,  though  it  came  out  in  a  small 
stream,  yet  flowed  with  such  velocity,  that  it  soon  filled  the 
basin.  After  tying  up  his  arm  I  attended  to  the  blood,  and 
observed  that  the  surface  became  transparent,  and  that  the 
transparency  gradually  went  deeper  and  deeper,  the  blood  be- 
ing still  fluid.  I  likewise  observed  that  the  coagulation  first 
began  on  the  surface,  where  it  was  in  contact  with  the  air,  and 
formed  a  thin  pellicle;  this  I  removed,  and  saw  that  it  was 
soon  succeeded  by  a  second.  I  then  took  up  a  part  of  the  clear 
liquor  with  a  wet  teaspoon,  and  put  it  into  a  phial  with  an 
equal  quantity  of  water;  a  second  portion  I  kept  in  the  tea- 
spoon; and  I  found  afterwards  that  they  both  jellied  or  coagu- 
lated,    as  did  also  the  surface  of  the  crassamentum,  making  a 

*  Hewson,  loc.  cit.     pp.  1—90. 
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thick  crust.  On  pressing  with  my  finger  that  portion  which 
was  in  the  teaspoon,  I  found  it  contained  a  little  serum. »^ 

By  means  of  this  and  other  experiments  Hewson  shows  that 
the  two-layered  blood  cake  is  nothing  else  but  a  form  of  varia- 
tion of  the  usual  product  of  coagulation  which  appears  when 
the  blood  corpuscles  nearest  to  the  surface  have  had  time  to 
subside  before  the  blood  coagulates.  »The  inflammatory  crust 
or  size  is  not  a  new-formed  substance,  but  is  merely  the  coa- 
gulable  lymph  separated  from  the  rest  of  the  blood. '^^'  FTe  points 
out  that  there  are  consequently  two  circumstances  which  each 
one  by  itself  or  together  could  occasion  the  white  layer:  the 
delayed  cnagulatio7i  of  the  blood  or  the  increased  velocity  of 
sinking  of  the  corpuscles,  and  queries  as  to  which  of  these 
circumstances  may  have  the  greatest  influence. 

Therewith  the  essential  feature  of  the  problem  is  clearly  given 
for  the  first  time  and  the  principal  enquiry  established  which 
in  the  following  is  to  divide  the  scientists  in  two  factions. 

On  account  of  a  misunderstanding  —  at  least  common  in 
the  Grerman  literary  works  on  the  subject^  —  Hewson  was 
regarded  as  having  answered  the  inquiry  in  such  a  way  as 
to  imply  that  it  was  the  delayed  coagulation  which  was  of 
greatest  importance.  One  had  not  tar  to  seek  for  this  explana- 
tion and  it  was  probably  widely- spread  among  physiologists 
and  pathologists  at  the  beginning  of  the  nineteenth  century. 
And,  as  we  shall  see,  there  were  in  reality  several  facts  which 
seemed  to  confirm  the  correctness  of  the  same. 

There  was  soon  great  experience  at  hand  regarding  the  fact 
that  even  in  ihe  non-sizy  blood  a  buify  coat  could  be  produced 
by  any  means  which  hindered  coagulation  for  a  sufficiently 
long  time.  Hewson  had  discovered  that  the  blood  in  a  verti- 
cally held  vein  of  a  dog,  killed  immc'liately  before  the  experi- 
ment, coagulates  very  slowly  and  consequently  under  formation 
of  a  bufly  coat.*  It  was  later  proved  in  many  quarters^  that 
the  pathological  phenomenon  could  be  regularly  produced  even 
in    the    case    of   healthy  people  by  receiving  the  blood  during 

^  Hewson,  loc.  cit.     pp.  31 — 32. 
*  Hewson,  loc.  cit.     p.  73. 

3  Nasse,  Das  Blut,  Bonn,  1836,  p.  205,  or  Muller,  Johannes,  Handbuch  der 
Physiologie  des  Menschen,  Coblenz,  1833,  Vol.  1,  p.  111. 
■*  Hewson,  loc.  cit.     p.  32. 
^  Nasse,  loc.  cit.     p.  206. 


SUSPENSION-STABILITY   OF  THE  BLOOD.  47 

venesection  in  a  gut,  an  oiled  basin  or  by  the  admixture  of 
sugar  or  a  solution  of  neutral  salts  —  all  means  which  delayed 
coagulation. 

This  view  was  further  confirmed  by  the  numerous  experi- 
ments which  placed  the  fact  beyond  a  doubt  that  sizy  blood, 
as  a  rule,  coagulates  more  slowly,  than  the  normal  blood. 
Hewson  ^  had  noticed  this  fact,  Nasse,^  Johannes  Muller^ 
witness  to  the  same.  The  most  comprehensive  material  has 
emanated  from  the  Italian  Polli"*  who,  in  material  which 
was  prodigious  for  his  time,  comprising  as  it  did  405  cases, 
shows  that  the  time  for  coagulation  is  on  an  average  double 
as  long  for  buffy  as  for  normal  blood. 

It  is  also  this  opinion  that  the  buffy  coat  is  nothing  else 
but  a  sign  of  the  reduced  rapidity  of  coagulation  in  the  blood 
which  may  be  said  to  have  won  the  game,  judging  from  the 
statesments  in  the  modern  literature.^ 

This  mistake  is  difficult  to  explain.  Nearly  all  those  wri- 
ters who  have  to  any  extent  scientifically  worked  out  this 
question  have  given  their  opinion  that  the  greater  rapidity  of 
sinking  of  the  corpuscles  has  a  very  considerable  influence  on 
the  genesis  of  the  buffy  coat.  (Hewson,'^  van  der  Kolk,'  xIli- 
soN,^  Nasse,^  Henle,^''  Jones,"  Gulliver,^"  Johannes  Muller,^^ 
Lehmann.^'^)  And  of  these  scientists  the  first  7  mentioned 
who  have  debated  the  question  as  to  which  of  these  two  fac- 


*  Hewson,  loc.  cit.    p.  36. 
-  Nasse,  loc.  cit.    p.  209. 

*  MtJLLER,   loc.    cit.      p.    111. 

*  PoLLi,  Die  Gerinnung  nnd  Speckhant  des  Blntes.  Handbibliothek  des  Aus- 
landes,  Eckstein,  4.     Wien.     1845.     p.  9. 

°  See  ViLLARET,  Handworterbach  der  gesamten  Medizin.  Stuttgart.  1888. 
Vol.  1.  p.  213.  Hammaesten,  Lehrbuch  der  physiologischen  Chemie.  "Wies- 
baden. 1904.  p.  189.  (concerning  horse  blood).  Kagel,  Handbuch  der  Phy- 
siologie  des  Measchen.     Braunschweig.     1910.     Erg.  band.     p.  11. 

^  Hewson,  loc.  cit.    pp.  37,  39,  57,  58,  73. 

'  Scheoeder  van  der  Kolk,  Sanguinis  coagulantis  historia.  Groningae, 
1820.    p.  64. 

^  Alison,  Out.  Physiol,  and  Path.  Edin.  1833,  cit.  Hewson,  loc.  cit.  Gulli- 
ver's notes,    p.  34. 

»  Nasse,  loc.  cit.    p.  209. 

^^  Henle,  Allgemeine  Anatomie.     Leipzig.     1841.     p.  435. 

"  Jones,  Observations  in  some  points  in  the  Anatomy,  Physiology  and  Pa- 
thology of  the  blood.  Bibliothnk  von  Vorlesungen.  34.  Leipzig  1844.  pp.  480 — 
488.  See  also,  On  the  distinction  between  Healthy  and  Buffy  Blood  in  minute 
quantities.     Edinburgh  med.  and  surg.   journal     60.     1843.     p.  309. 

*'^  Gulliver,  see  Hewson.  loc.  cit.  notes  p.  34. 

"  MuLLER,  loc.  cit.    pp.  HI — 112. 

"  Lehmann,  Zoocbemie,  Heidelberg,  1858.     p.  164.     See  also  p.  120. 
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tors,  delayed  coagulation  or  greater  rapidity  of  sinking,  is  of 
the  greater  importance,  have  come  to  the  conclusion  that  the 
rapidity  of  sinking  is  the  decisive  one. 

Hewson  already  alleged  the  fact  in  a  manner,  which  ought 
not  to  have  given  rise  to  any  misunderstanding,  that  it  is 
more  characteristic  for  buffy  blood,  that  the  corpucles  sink 
hastily  than  that  coagulation  is  delayed.  Van  der  Kolk 
further  pointed  out  that  in  the  pathological  blood  the  clear 
plasma,  »crustae  fons  atque  origo^*,  begins  to  collect  long  be- 
fore the  time  at  which  the  healthy  blood  coagulates,  and  that 
in  consequence,  as  has  later  been  pointed  out  from  many  quar- 
ters, a  two-layered  blood  cake  is  not  infrequently  to  be  met 
with  in  blood  with  a  normal  time  of  coagulation.  Stoker^  sta- 
tes that  a  buffy  coat  can  be  obtained,  when  the  time  of  cogu- 
lation  has  been  of  but  a  few  minutes'  duration,  but  it  may  be 
absent,  if  that  time  has  extended  to  40  mins.  duration.  It  was 
further  remarked  that  in  those  cases  where  coagulation  had 
been  experimentally  hindered  by  some  one  of  the  abovemen- 
tioned  means,  and  a  clear  plasma  layer  had  been  produced 
with  a  consequent  buffy  coat,  this  plasma  layer  had  made  its 
appearance  at  a  considerably  later  period  than  had  been  the 
case  in  the  pathological  blood.  Nasse,  probably  the  one  who 
has  most  deeply  discussed  this  question,  sums  up  his  experi- 
ence thus: 

»Es  stellte  sich  bei  einer  Vergleichung  zuerst  als  ausnahm- 
loses  Gresetz  heraus,  dass  bei  schneller  Grerinnung  und  bei 
langsamem  Senken  keine  Paserhaut  sich  bildet;  zweitens  dass 
sich  bei  schnellem  Senken,  mag  nun  die  Gerinnung  langsam 
oder  schnell  sein,  sich  in  der  Regel  eine  Faserhaut  vorfindet, 
woraus  deutlich  hervorgeht,  dass  die  Gerinnung  einen  weit 
beschranktern  Einfluss  auf  die  Bildung  der  Faserhaut  besitzt 
als  die  Neigung  der  Blutkornchen  sich  zu  senken.» 

There  is,  besides,  another  point  of  view  put  forward  by 
Gulliver.^  The  delayed  coagulation  may,  he  says,  for  certain 
reasons  be  presumed  to  be  a  consequence  of  the  greater 
rapidity  of  sinking  of  the  corpuscles.  The  plasma  released 
from  the  corpuscles  coagulates  much  slower  than  the  blood 
in    its    entirety.     Inasmuch    as    coagulation    begins   from    the 

^  Stoker,  Pathological  observations,  Dublin,  1823,  cit  Hewson,  Gulliver's 
notes,    p.  34. 

2  Gulliver,  see  Hewson,  loc.  cit.  p.  34. 
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outer  layer  of  the  blood  portion  in  contact  with  the  air,  it 
must  therefore  be  delayed  in  those  cases,  where  the  corpus- 
cles have  time  to  leave  the  top  layer  before  the  coagulation 
has  begun  there.  This  explanation,  which  agrees  very  well 
with  modern  investigations  into  the  physiology  and  clinic  of 
the  coagulation  of  the  blood,  further  depreciates  the  importance 
of  delayed  coagulation  as  prime  factor. 

It  must,  through  the  investigations  here  briefly  referred  to, 
be  considered  as  established  that  the  essential  quality  of  the 
blood,  showed  by  the  occurrence  of  the  white  layer  was  this, 
that  there  was  a  greater  rapidity  in  the  sinking  of  the  blood 
corpuscles. 

The  next  inquiry  into  the  solution  of  the  problem  was  thus: 
what  is  the  cause  of  the  greater  rapidity  in  the  sinking  of  the 
corpuscles? 

The  scientist  who  before  all  others  deserves  the  merit  of  hav- 
ing replied  to  this  query  is  the  German,  Hermann  Nasse,  often 
mentioned  in  the  foregoing,  who  together  with  Hewson  may 
be  said  to  share  the  honour  of  the  essential  progress  in  the 
clearing  up  of  this  phenomenon,  which  has  baffled  so  many 
efforts.  Nasse's  work  »Das  Blut  in  mehrfacher  Beziehung  phy- 
siologisch  und  pathologisch  untersucht»  was  one  of  the  most 
celebrated  monographs  on  the  blood  during  the  whole  of  the 
nineteenth  century  and  is  often  cited  in  other  connections,  but 
the  several  hundred  pages  of  this  work  which  deals  with  buffy 
blood  and  its  causes  have  not  attracted  any  attention. 

Nasse  rejects  or  reduces  at  first  the  hypothesis,  which  had 
been  earlier  brought  forward,  in  order  to  explain  the  greater 
rapidity  of  sinking.  Several  scientists  had  presumed  this  to 
be  depending  on  an  increased  difference  in  specific  gravity  be- 
tween the  corpuscles  and  the  plasma,  produced  either  by  the 
fact  that  the  corpuscles  of  the  buffy  blood  were  heavier,  or  its 
plasma  lighter  than  that  of  the  normal  blood.  As  far  as  the 
corpuscles  were  concerned,  Hewson^  had  already  shown  that 
their  specific  gravity  was  not  increased.  He  had  found  that 
the  corpuscles  from  sizy  blood  and  from  normal  blood  sink 
with  the  same  rapidity  if  they  are  suspended  in  the  same  me- 
dium,   e.  g.  serum  from  normal  blood.     As  far  as  the  plasma 


*  Hewson,  loc.  cit.  p.  39. 

4—211072.   Actamed.  Scandinnv.    Vol.  LV. 
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is  concerned,  Nasse's^  determinations  showed,  as  later  on  also 
Gulliver's,^  that  it  is  heavier,  if  anything,  when  it  proceeds 
from  sizy  blood.  Besides,  one  can  indirectly  convince  oneself  that 
the  changes  in  the  rapidity  of  sinking  of  the  corpuscles  are  with- 
in wide  boundaries  completely  independent  of  changes  in  the 
relation  of  specific  gravity  between  the  corpuscles  and  the  me- 
dium in  which  they  are  suspended.^  Changes,  experimentally 
produced  by  certain  admixtures  in  both  directions  of  the  spe- 
cific gravity  of  the  plasma,  give,  even  in  respect  to  the  rapi- 
dity of  sinking  of  the  corpuscles,  entirely  opposite  results  to 
what  one  might  a  priori  have  expected.  If  the  blood  is  dilut- 
ed with  a  weak  solution  of  common  salt,  which  is  specifically 
lighter  than  plasma,  then  the  rapidity  of  sinking  is  decreased; 
but  if  the  specific  gravity  of  the  plasma  is  increased  by  ad- 
mixture of  a  heavier  solution  of  gum  or  albumen,  then  the 
rapidity  of  sinking  is  increased.  We  shall  return  to  Nassb's 
explanation  of  this  paradoxical  state  of  affairs. 

There  is,  however,  as  Nasse  further  shows,  another  cir- 
cumstance, to  which  importance  was  attached  even  earlier^ 
with  regard  to  the  formation  of  the  buffy  coat,  not  with- 
out a  certain  influence  on  the  rapidity  of  sinking,  namely,  the 
quantity  of  the  corpuscles.  Ever  since  the  eighteenth  century 
it  was  known,  as  already  mentioned  in  the  foregoing  chapter, 
that  the  non-complicated  aneemia  gave  rise  to  buffy  blood. 
Nasse  shows  by  experiments^  how  the  diminished  quantity 
of  corpu!!cles  hereby  is  acting.  By  diluting  defibrinated  blood 
with  serum,  the  quantity  of  corpuscles  can  be  artificially  re- 
duced, and  it  is  hereby  shown  that  the  stronger  the  dilution, 
the  quicker  the  sedimentation.  But  as  Nasse  says,  a  fairly 
considerable  admixture  of  serum  is  needed  to  produce  a  more 
obvious  increase  in  the  rapidity  of  sinking. 

In  this  connection  Nasse  discusses  also  the  relationship  be- 
tween the  rapidity  of  sinking  of  the  corpuscles  and  the  speci- 
fic gravity  of  the  blood,  which,  as  was  already  known  at  this 
time,    stood  in  direct  connection  with  the  quantity  of  its  cor- 

^  Nasse,  loc.  cit.     p.  223. 

^  Gulliver,  see  Hewson,  loc.  cit.  Gulliver's  notes,    p.  38. 
^  Nasse,    loc.    cit.     p.    224.     See   also    Gulliver,   Edinburgh  med.  and  surg. 
journal  1845.     Vol.  64.     p.  360. 

*  Hales,  Statick  des  Gebltits.     Halle.     1748. 
^  Nasse,  loc.  cit.    p.  219. 
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puscles.  There  is,  says  Nasse\  a  certain  agreement,  inas- 
much as  the  corpuscles  generally  subside  more  quickly  in  the 
light  blood,  slower,  on  the  contrary,  in  the  heavy  blood.  But 
this  rule  is  far  from  being  a  fast  one.  In  certain  diseases,  for 
instance,  high  specific  gravity  of  the  blood  and  acceleration  in 
the  sinking  of  the  corpuscles  accompany  each  other. 

The  conclusion  will  consequently  be  that  if  the  decrease  in 
the  quantity  of  the  corpuscles,  especially  when  it  is  strongly 
pronounced,  must  of  necessity  play  a  certain  part,  not  even 
that  can  be  regarded  as  any  general  cause  of  the  formation 
of  the  buffy  coat. 

But  there  is  another  explanation  as  Nasse  discovered.  The 
corpuscles  in  huffy  blood  have  a  peculiar  tendency  to  cluster, 
which  might  be  a  cause  of  their  increased  capacity  to  sink. 
»So  wenig  man  nun  einen  directen  Einfluss  der  spezifischen 
Schwere  der  Blutkorperchen  anzunehmen  geneigt  seyn  kann,  so 
wenig  ist  ein  indirecter,  bisher  von  niemand  anerkannter  zu 
laugnen.  Bei  der  mikroskopischen  Untersuchung  des  Blutes 
hatte  ich  gefunden,  dass  die  Kornchen  je  mehr  sich  ihrer  ver- 
binden,  desto  schneller  zu  Boden  sinken  und  das  ganz  beson- 
ders  in  dem  faserhautigen  Blute  die  Neigung  sich  zu  vereini- 
gen  auffallend  gross  ist,  so  wohl  in  dem  frischen  als  in  dem 
geschlagenen.>^" 

The  important  conclusion  which  Nasse  herewith  brings  for- 
ward is  new,  but  the  fundamentally  important  observation 
from  which  he  proceeds  is  of  older  date. 

In  his  lectures  from  the  year  1786  John  Hunter  described 
pathological  blood  in  the  following  manner:  »In  all  inflammatory 
dispositions  in  the  solids,  whether  universal  or  local,  the  blood 
has  an  increased  disposition  to  separate  into  its  component 
parts,  the  red  globules  become  less  uniformly  diffused,  and 
their  attraction  to  one  another  becomes  stronger,  so  that  the 
blood  when  out  of  the  vessels  soon  becomes  cloudy  or  muddy 
and  dusky  in  its  colour,  and  when  spread  over  any  surface  it 
appears  mottled,  the  red  blood  attracting  itself  and  forming 
spots  of  red.»  ^ 

The  same  observation  was,  as  it  appears,  independent  of 
Hunter,  well-known  in  Dutch  medical  circles  at  the  beginning 

'  Nasse,  loc.  cit.  p.  221. 

*  Nasse,  loc.  cit.  p.  236.     See  also,   p.  34. 

'  Hunter,  loc.  cit.     Vol.  1.  p.  235. 
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of  the  nineteenth  century.  Van  der  Kolk  ^  thus  describes 
how  the  blood  evacuated  from  a  pregnant  woman  showed  itself 
on  the  sides  of  the  basin  after  ^,2  min.  divided  up  into  red 
flakes  or  flecks,  surrounded  by  absolutely  clear  plasma.  This 
phenomenon  does  not  appear  in  the  normal  blood,  but  is 
characteristic  for  an  inflammatory  condition  as  well  as  for 
pregnancy,  as  even  van  der  Kolk's  colleagues  Buscii,  Tellegen 
and  OuDEMAN  depose,  and  is  in  these  conditions  still  more 
regular  a  phenomenon  than  is  the  buffy  coat  itself. 

During  the  short  period  towards  the  middle  of  the  last 
century,  when  science  was  still  occupied  with  the  changes 
in  the  blood  which  stand  in  connection  with  the  b'uffy  coat,  a 
quantity  of  facts  were  brought  to  light,  which  might  well  be 
said  to  have  shown  that  the  clustering  of  the  corpuscles  or 
agglutination  —  as  we  would  more  modernly  wish  to  express 
this  occurrence  in  the  following  —  must  be  the  essential  cause 
of  accelerated  sinking.  Among  the  writers,  who  have  corroborated 
the  observations  of  Nasse  and  even  in  some  points  developed 
his    proposition,  may  be  named  Jones,  Gulliver,  Henle,  Leh- 

MANN. 

First  of  all  the  clinical  material  revealed  that  there  was  a 
pronounced  parallelism  between  the  sinking  rapidity  of  the 
corpuscles  and  the  degree  of  their  agglutination.  This  is,  as 
Jones  "  pointed  out,  such  a  well-established  fact,  that  it  can 
be  turned  to  practical  account.  It  is  not  necessary  to  resort 
to  such  a  big  inroad  as  a  venesection  in  order  to  know 
whether  a  patient's  blood  has  a  disposition  to  form  a  buffy 
coat,  »buffy  tendency*,  or  not.  It  is  sufficient  if  a  drop  of 
blood  taken  from  the  finger-top  and  pressed  between  two  pieces 
of  glass  if  the  blood  is  changed  shows  a  dotted  appearance,  but 
otherwise  forms  an  equal,  diff'use,  florid  layer.  And  just  as 
there  are  differences  in  the  degree  to  which  the  buffy  coat  is 
developed,  corresponding  degrees  can  be  distinguished  by  the 
distinctness  with  which  these  dots  make  their  appearance. 

The  agglutination  of  the  corpuscles  as  the  essential  property 
of  buffy    blood    gave,  as    especially  Gulliver^  found  out,  the 


^    SCHROEDER   VAN   DER   KOLK,   lOC.    Cit.    p.    64. 

2  Jones,    On    the    distinction    between    Healthy    and    Buffy    Blood  in  minute 
quantities.     Edinburgh  med.  and  surg.  journal.     1843.     Vol.  60.  p.  309. 

3  Gulliver,    On    the    Buffv    coat    of  the    blood.     Edinburgh    med.  and  sorg. 
iournal,  1845.     Vol.  64.  p.  360. 


SUSPENSION-STABILITY    OF   THE   BLOOD.  53 

explanation  to  a  peculiar  observation  known  for  a  long  time. 
Since  Harvey's  time,  at  least,  it  v^^as  known  that  even  the 
blood  of  healthy  horses  had  a  strong  tendency  to  become  buffy. 
The  sinking  rapidity  of  the  corpuscles  in  horses'  blood  is  much 
greater  than  in  that  of  all  other  healthy  animals,  which  have 
been  examined,  and  of  human  beings  and  there  exists  an 
agglutination,  which  for  the  horse  is  physiological,  but  so 
strongly  pronounced  that  it  can  only  be  compared  with  that 
which  occurs  in  human  beings  during  serious  diseases. 

Gulliver  speaks  of  an  observation  made  during  his  experi- 
ments with  horseblood,  which  even  holds  good  in  reference  to 
pathological  human  blood.  In  the  fresh  or  newly-shaken  blood 
the  corpuscles  sink  during  the  iirst  few  minutes  much  more 
slowly  than  is  the  case  later  on.  This  stands  in  agreement 
with  the  fact  that  the  aggregation  of  the  corpuscles  does  not 
take  place  momentarily,  but  needs  a  certain  time  to  form. 

By  paing  attention  to  the  agglutination,  one  obtained  at  last 
the  explanation  of  the  above-named  experiments,  whereby  one 
could  change  the  sinking  rapidity  by  admixture  of  foreign  sub- 
stances to  the  blood.  Those  substances  which,  in  the  same 
way  as  a  solution  of  gum,  accelerated  the  sinking,  caused  an 
increased  agglutination.  Those  substances,  on  the  contrary, 
which,  as  common  kitchen  salt,  reduced  the  rapidity  of  sinking, 
diminished  or  hindered  agglutination.^ 

As  I  shall  further  discuss  the  importance  of  agglutination 
for  the  sinking  rapidity  in  the  latter  part  of  this  work,  the 
statements  given  may  be  sufficient  to  show  how  far  this 
question  had  already  advanced  before  the  middle  of  the  last 
century. 

At  this  time,  however,  they  had  in  another  respect  come 
still  further  in  the  solution  of  the  problem.  The  theory  just 
spoken  of  above  —  that  the  chief  cause  of  the  buffy  coat  was 
the  increased  tendency  of  the  corpuscles  to  agglutinate  —  got 
points  of  contact  with  another  interpretation  of  the  origin  of 
the  buiFy  coat  not  yet  touched  upon  in  this  chapter,  but  very 
ancient.  Presumably  as  far  back  as  this  change  in  the  blood 
had  been  observed,  the  white  top-layer  had  been  interpreted, 
as  was  natural,  as  an  expression  for  aa  increase  and  new 
formation  of  that  substance  whereof  it  consisted. 

'  See  in  addition  to  Nasse  also  Gulliver,  loc.  cit.  p.  360. 
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Even  the  Greeks  were  of  the  opinion  that  the  crust  depended 
on  the  increase  of  one  of  the  four  fluids  in  the  blood,  namely, 
the  phlegm. 

The  majority  of  the  eighteenth  century  authors  presumed, 
as  has  also  been  remarked,  that  buffy  matter  was  a  patho- 
logically new-formed  substance,  which  was  held  by  some  to 
be  a  product  of  conversion  from  the  corpuscles,  by  others 
from  the  serum.  It  followed  from  this  that  the  thicker  the 
development  of  the  buify  coat,  the  farther  the  pathological 
conversion  was  considered  to  have  advanced. 

As  during  the  nineteenth  century,  thus  long  after  Hewson's 
experiments,  the  opinion  was  becoming  general  that  the  buffy 
coat  consisted  of  the  fibrin  which  is  normally  to  be  found  in 
the  blood,  the  conclusion  was  drawn  that  it  arose  from  an 
increase  of  this  substance. 

This  idea  which  had  originated  under  ocular  impression 
received  support  from  those  experiments  on  the  chemistry  of 
the  blood  which  were  carried  out  at  the  beginning  of  the 
nineteenth  century. 

The  Englishman,  Scudamore,^  was  probably  the  first  who 
by  quantitative  analysis  really  established  that  the  fibrin  is, 
as  a  rule,  increased  in  sizy  blood.  By  determining  in  about 
30  cases  the  relation  of  weight  between  the  coagulum  and  the 
fibrin  which  had  become  isolated  by  washing  the  former  with 
water  and  dried,  he  came  to  the  result  that  the  two-layered 
blood- clot  holds  on  an  average  several  times  as  much  fibrin  as 
the  normal  one. 

The  greatest  and  most  valuable  research  was  carried  out 
by  the  Frenchmen  Andral  and  Gavareet.-  In  very  compre- 
hensive experimental  series  in  various  diseases  and  groups  of 
diseases  they  determined  the  fibrin  percentage  after  a  principle 
similar  to  Scudamore's,  not  as  the  latter  in  the  blood  cake, 
but  what  i?  of  course  of  greater  interest  in  the  blood  itself. 
In  phlegmasia,  for  which  A^sDRAL  held  the  typical  buffy  coat 
to  be  absolutely  characteristic,  the  quantity-  of  fibrin  which 
normally    amounts    to   3  in  1000  showed  itself  without  excep- 


^  ScuDAMOEE,  Ein  Yersuch  iiber  das  Blut,  Gennan  translation.  Wiirzburg. 
1826.  p.  70. 

-  Amjeal  et  Gavabret,  Recherches  sur  les  modifications  de  proportion  de 
quelques  principes  du  sang.     Paris  1840. 
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tion  increased  to  over  4  and  on  an  average  up  to  about  8  in 
1000. 

Possibly  both  these  researches,  but  in  any  case  certainly 
the  last-named,  refer  to  the  white,  solid  bufFy  coat  only,  the 
typical  crusta  inflammatoria,  whose  character  and  presence 
have  been  further  described  in  the  foregoing  chapter. 

Even  if  it  could  be  regarded  as  established,  after  these 
experiments,  that  in  those  cases  where  this  form  of  buffy  coat 
occurred  the  iibrin  percentage  was  increased,  yet  it  was  in 
nowise^  proved  that  the  fibrin-increase  was  the  cause  of  the 
buffy  coat.  These  two  phenomena  may  be  thought  to  be  co- 
ordinated, but  all  attempt  at  explanation  is  lacking  not  only  in 
the  older  literature  (with  but  few  exeptions)  but  also  in  Andral's 
and  Gavarret's  celebrated  treatise,  which  was  published  as  late 
as  1840,  as  to  why  the  increase  of  this  substance  —  whether  it 
be  called  phlegma  or  fibrin  —  brings  about  its  separation. 
After  the  description  of  the  mechanism  of  the  buffy  coat  as 
above  given,  one  cannot  a  priori  see  any  reason  why  this 
should  be  the  case. 

But  a  good  portion  of  truth  may,  none  the  less,  be  found 
in  this  idea,  which  can  in  fact  be  traced  back  to  antiquity. 

There  occurs  even  in  Hewson's  often  mentioned  work 
an  observation  which  must  be  interpreted,  and  is  also  by 
this  scientist  himself  interpreted  in  such  wise  that  the  fibrin 
must  be  of  a  certain  importance  for  the  origin  of  the  buffy 
coat. 

HJEWSON  ^  points  out  the  important  fact  that  the  sinking 
speed  of  the  corpuscles  is  very  much  greater  in  plasma  than  in 
serum  from  the  same  blood.  He  from  this  observation  draws  the 
conclusion  that  the  plasma  is  thinner  than  the  serum  and  that 
this  attenuation  must  be  due  to  the  differing  factor,  namely, 
the  coagulable  lymph  i.  e.  the  dissolved  fibrin.  In  this  way 
he  arrives  at  the  hypothesis  that  the  plasma  of  the  sizy 
blood,  in  which  the  corpuscles  sink  more  rapidly,  must  be 
regarded  as  being  more  strongly  attenuated  by  the  fibrin  than 
the  plasma  of  the  normal  blood.  »The  whole  mass  of  blood 
seems  to  be  thinner  than  the  serum  alone;  or,  the  coagulable 
lymph  seems  too  be  so  much  attenuated  in  these  cases,  as  even 
to    dilute    the   serum,  which  at  first  sight  appears  a  paradox.* 

'  Hewson,  loc.  cit.  pp.  37 — 39. 
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It  appears  from  the  coherence  that  Hewson  by  Hhinner»  means 
not  specifically  lighter  but  less  viscous,  because  the  author  by 
this  argument  opposes  the  above-mentioned  opinion  of  the 
Boerhaave  School,  that  the  sizy  blood  is  stickier  and  more 
viscid  than  the  normal  blood.  In  other  words.  Hewsox  pre- 
sumes that  serum  is  more  viscous  than  plasma,  and  that  the 
plasma  of  normal  blood  is  more  viscous  than  the  plasma  of 
blood  changed  through  inflammation. 

Hewson  is  here  guilty  of  a  mistake  at  least  as  far  as  the 
first  assertion  is  concerned,  which  the  modern  reader  will 
readily  understand,  and  which  has  been  brought  to  notice 
by  his  countryman  and  conscientious  commentator  Gulli^'ER. 
GrULLTVER  certainly  was  not  aware  of  any  method  by  which 
to  determine  the  viscosity  of  a  fluid  or  its  consistency,  as  he 
calls  this  property,  but  he  draws  attention  to  the  fact  that  the 
sinking  rapidity  of  the  corpuscles  is  promoted  by  the  admixture 
of  a  viscous  solution  of  gum.  but  is  reduced  by  an  admixture 
of  a  thin  solution  of  common  salt/ 

Hewson's  observation  is,  however,  correct  and  his  dis- 
covery constitutes  one  of  the  most  important  contributions  to 
the  theory  of  the  buiFy  coat.  Johannes  Muller  "  (who  on 
this  point  as  well  as  on  many  others  was  ignorant  of  Hewson's 
work),  Nasse,^  and  Gullr'er  unanimously  testify  that  the 
sinking  rapidity  in  the  defibrinated  blood  only  constitutes  a 
fraction  of  that  attained  in  the  fresh  blood.  This  fact  is. 
moreover,  emphazised  as  a  further  and  strong  proof  against 
the  above  mentioned  theory,  that  the  specific  gravity  of  the 
medium  could  have  anything  to  signify  in  the  matter.  Johan- 
nes Muller.  who.  contrary  to  the  other  two  scientists  here- 
mentioned,  overlooked  the  importance  of  the  agglutination,  has 
attached  importance  especially  to  the  observation  of  the  sinking- 
promoting  character  of  fibrin  dissolved  in  plasma,  however 
without  explaining  the  mechanism  of  this  effect.  In  his  hand- 
book which  lays  the  foundation  for  modern  physiology,  (1833) 
and  where  in  few  pages  he  has  concentrated  his  detailed  studies 
on  the  causes  of  the  buffy  coat,  he  attributes  to  the  quantity  of 
fibrin  a  determinative  influence  on  the  formation  of  this  phe- 
nomenon. 


^  GcLiivER,  loc.  cit. 

-  Muller,  loc.  cit.  p.  112. 

*  Nasse,  loc.  cit.  p.  216. 
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If  we  except  various  other  theories  respecting  changes  in  the 
blood,  which  have  been  ranked  as  causes  of  the  genesis  of  the 
buffy  coat,  such  as  increased  percentage  of  fat  (Mulder),^ 
diminished  quantity  of  electricity  (Bellingeri),^  reduced  per- 
centage of  common  salt  (Denis),^  and  which  (possibly  with 
exception  of  last-named)  are  presented  without  sufficient  founda- 
tion, or  have  already  in  the  old  literature  been  refuted,  the 
solution  of  the  problem  may  be  said  to  have  advanced  along 
two  lines,  which,  as  we  shall  see,  cannot  be  quite  reconcilable. 
For  the  sake  of  obtaining  a  general  survey,  I  will  here 
present  the  chief  facts  relating  to  the  development  described 
in  the  foregoing: 

The  buffy  coat  arises  on  account  of 

A)  The  retarded  coagulation  of  the  blood,  or 

B)  The  increased  sinking  velocity  of  the  corpuscles. 

A    is    shown  to  be    of  subordinate  importance  and  possibly 
secondary  to  B. 
The  increased  sinking  velocity  of  the  corpuscles  depends  on: 

1)  Diminished  quantity  of  corpuscles. 

2)  The  agglutination  of  the  corpuscles. 

3)  Increased  quantity  of  fibrin. 

1  is  of  subordinate  importance  and  probably  only  comes 
into  question  in  ansemia.  2  and  3  thus  remain  as  the  two 
essential  properties  of  sizy  blood. 

Why  then  did  one  not  draw  the  last  conclusion  that  the 
increased  quantity  of  fibrin  was  the  cause  of  the  agglutina- 
tion and  thus  indirectly  of  the  increased  rapidity  of  sinking? 
This  conclusion  was,  of  course,  under  debate  and  Jones  ^ 
speaks  of  an  observation  which  strongly  supports  such  a 
theory.  He  found  that  the  capacity  for  aggregation  belonging 
to  corpuscles  coming  from  a  healthy  person  could  be  increased 
by  the  admixture  of  plasma  abounding  in  fibrin. 

There  were  two  circumstances  which  stood  in  the  way,  both 
very    clearly    set    forth    by    Nasse.     The    first  objection  urged 

'  Mulder,  cit.  Nasse,  loc  cit.  p.  217. 
^  Bellingeri,  cit.  Nasse,  loc.  cit.  p.  213. 

*  Denis,  Essai  sar  I'application  de  la  chimie  a  I'etude  du  sang  de  Thomme. 
Paris.     1838.  pp.  291,  316  a.  f. 

*  Jones,  Observations  in  some  points  in  the  anatomy,  physiology  and  patho- 
logy of  the  blood.     BibUothek  von  Vorlesnngen.     34.     Leipzig.     1844.  p.  488. 


58  ROBIN   FAHR^US. 

was  that  the  corpuscles  certainly  sink  more  slowly  in  the 
defibrinated  than  in  the  fresh  blood,  but  they  sink  much  more 
quickly  in  the  defibrinated  buify  blood  than  in  the  deiibrinated 
normal  blood/  It  is  the  same  case  with  the  agglutination.^  Thus 
the  relationship  between  the  sinking  rapidity  and  agglutination  in 
the  healthy  and  in  the  unhealthy  blood  is  maintained  even  in 
the  serum,  after  the  influence  of  the  greater  or  lesser  quantity 
of  fibrin  has  been  eliminated. 

The  other  objection  is  founded  on  the  circumstance  that  as 
Nasse's,  and  earlier  even  Davy's  experiments  have  proved,  there 
are  too  many  exceptions  to  the  rule  that  increased  .quantity  of 
fibrin  and  buffy  coat  accompany  each  other.^  The  deviation 
points  to  the  fact  that  the  bufiy  coat  is  sometimes  to  be  found 
in  blood,  which,  on  analysis,  has  been  proved  to  contain  a  normal 
percentage  of  fibrin.  Thus  the  transparent  bufiy  coat,  often 
thick  but  loose  in  consistency,  found  in  pyrexia,  in  which,  ac- 
cording to  Andral's  determinations,  the  fibrin  is  even  reduced, 
could  not  be  explained. 

Nasse  consequently  closes  his  unsurpassed  analysis  of  the 
causes  of  the  bufi}'^  coat  with  the  following  words:  ^Endlich 
muss  hier  nochmals  die  Bemerkung  wiederholt  werden,  dass 
die  die  Blutkornchen  betreffende  und  in  einer  grossen  Neigung 
derselben  zur  Vereinigung  unter  einander  sich  aussprechende 
Veranderung  dem  faserhautigen  Blute  wesentlicher  sei  als  die 
durch  die  ausseren  Merkmale  des  gerinnenden  und  geronnenen 
Faserstoff's  sich  kund  gebende  Modification  dieses  Bestandtheils, 
indem  jene  viel  gleichmassiger  der  Faserhautbildung  entspricht 
als  diese.»  ^ 

We  have  now  come  to  the  end  of  the  historical  development 
of  the  chemistry  and  physics  of  the  bufiy  coat.  As  far  as  I 
know,  there  are  no  works  from  the  latter  decades  of  the  last 
century  and  the  two  first  of  the  present  which  can  approximately 
compete  with  the  above  referred  to  concerning  a  clear  explana- 
tion of  this  phenomenon  itself,  nor  concerning  the  peculiar 
changes  in  the  blood,  on  which  it  is  especially  depending:  in- 
creased sinking  rapidity  of  the  corpuscles  or  causes  of  same. 
Descriptions  of  the  bufiy  coat,  which  I  have  found  well  worthy 

*  Nasse,  loc.  cit.  p.  214. 

-  See  quotation  p.  49.     See  also  Hexle,  loc.  cit.  p.  436. 

"  Nasse,  loc.  cit.  p.  215. 

•*  Nasse,  loc.  cit.  p.  240. 
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of  consideration,  are  to  be  found  in  a  few  pages  of  Brucke's 
physiology  (1875)^  and  more  especially  in  a  work  of  Pfeipfer's 
(1897).^  The  latter  gives  us  a  good  survey  of  the  most  important 
researches  as  to  the  origin  of  the  bufFy  coat,  and  has  himself 
treated  the  subject  on  a  few  points.  In  point  of  principle  he 
contributes  nothing  new,  but  thanks  to  the  advance  of  technic 
he  is  able  to  corroborate  some  of  the  results  of  the  classical 
experiments. 

Pfeiffer  has  by  direct  determinations  established  the  relation 
between  the  specific  weight  of  the  corpuscles  and  that  of 
the  serum,  partly  upon  clinical  material  and  partly  upon 
various  species  of  animals,  with  distinct  differences  in  the 
sinking  rapidity  of  the  corpuscles  in  the  defibrinated  blood,  as 
in  the  horse,  in  which,  as  I  have  said  before,  the  sinking 
rapidity  is  unusually  great,  and  in  cattle,  in  which  it  was 
long  ago  known  that  the  sinking  rapidity  is  minimal.  The 
values  hereby  found  only  confirm  the  fact  that  the  differences 
in  specific  gravity  are  without  influence  on  differences  in  the 
rapidity  of  sinking.  In  the  case  of  the  above  species  of 
animals,  the  above-mentioned  relation  (corpuscles  versus  serum) 
was,  for  instance,  even  greater  in  the  blood  of  cattle. 

With  the  now  perfected  technic  of  the  nineties  Pfeiffer 
has  further  determined  the  viscosity  in  some  cases  with 
different  sinking  rapidity,  and  thereby  has  proved,  that  one 
can  in  nowise  infer  reduced  viscosity  from  increased  sinking 
rapidity.  For  instance,  the  serum  of  cattle  was  shown  to  be 
less  viscid  than  that  of  a  horse,  although,  as  beforesaid,  the 
sinking  rapidity  is  so  very  much  less  in  the  former  case  than 
in  the  latter. 

On  looking  back  at  the  description  given  in  this  chapter  of 
what  I  would  briefly  call  the  mechanism  of  the  buffy  coat,  it 
will  be  seen  that  several  factors  are  involved  in  the  same.  It 
may  be  presumed  that  the  majority  of  the  writers  above  referred 
to  in  their  endeavours  to  get  at  and  accentuate  the  most  important 
one  have  fallen  into  the  error  of  too  great  a  generalization. 
In  conformity  with  what  Nasse  emphasizes,  it  is  possible  that 

*  Brucke,  Vorlesungen  iiber  Physiologie.  Wien.  1875.  Vol.  1.  pp.  117, 
118,  119. 

-  Pfeiffer,  tJber  den  Fibringehalt  des  menschlichen  Blutes  und  die  Be- 
ziehangen  desselben  znr  sogenannten  Crasta  phlogistica.  Zeitschrift  fiir  klinische 
Medicin.     Berlin.     1897.     Vol.  33.  p.  234. 
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the  different  factors  vary  in  importance  in  different  cases.  In 
my  opinion,  we  here  touch  upon  the  weakest  point  with  respect 
to  the  symptomatica!  applicability  of  the  buffy  coat.  As  was 
intimated  at  the  close  of  the  foregoing  chapter,  we  have  here  I 
the  principal  reason  why  the  buffy  coat  will  be  unlikely  to  ! 
resume  its  former  place  in  symptomatology. 

Clinical    analysis    seeks    as    far    as    possible    to    divide    the     ' 
complex  symptoms  into  their  simple  components.     As  we  have    i 
seen,  the  origin  of  the  buffy  coat  is  depending  on  two  principal 
factors,  the    time    of  coagulation  of  the  blood  and  the  sinking 
speed  of  the  corpuscles.     Even  if  it  be  probable,  as  Gulliver    ' 
believed,  that    the    former    is    depending  largely  on  the  latter.     ' 
yet   there    are    indisputable   differences  in  time  of  coagulation 
which  do  not  stand  in  any  direct  connection  with  the  sinking 
rapidity  of  the  corpuscles.     The  modern  experimental  methods 
concerning     time     of    coagulation    —    in    which    the    sinking 
speed  of  the  corpuscles  has  no  chance  of  asserting  itself —  have    ; 
proved  this.    In  hemophilia,  for  instance,  the  blood  keeps  fluid 
so  long  that  one  may  conclude  that  the  corpuscles  have  time 
to  subside,  even  if  their  sinking  speed  be  but  slight.  Pathological 
abatements  in  the  time  of  coagulation  of  the  blood  have,  of  course, 
a  contrary,  i.  e.  a  retarding  influence  on  the  origin  of  the  buffy  coat. 
The  absence  or  presence  of  this  phenomenon  is,  in  other  words, 
an  equation  with  two  unknown  quantities,  and  the  appearance 
of   the    coagulum    does    not   give    us    any    definite  idea  either 
of  the  sinking  speed  of  the  corpuscles  or  of  the  time  of  coagula- 
tion of  the  blood,  which  are  two  different  matters. 

There  is,  moreover,  a  methodic  difficulty  connected  herewith 
which  would  prove  an  obstacle  for  a  resumption  of  the  study 
of   the    buffy    coat   and  which,  in  consideration  of  the  greater    , 
demand    for  precision  made  by  modern  science,  should  not  be    I 
underrated.      The   time    of   coagulation    of   the    blood    is,    un-    j 
fortunately,  depending  on  many  outward  influences  which  the    i 
modern    methods   of  determination  might  certainly  keep  fairly    i 
well  under  control,  working  as  they  do  with  small  quantities    j 
of   blood,    but    which    are    not    so    easy    to    subdue    with    the    i 
large    quantities    that  are  needed,  in  order  to  bring  about  the 
formation    of    the    buffy    coat.      Most    of   the   abovementioned 
technical    rules,    (strong   flow    of   blood,   etc.)  which  according 
to    the    literature    of  the    old  school  should  be  observed  when     ^ 
abstracting    and    taking    up    the    blood,    had    been    proved  by 
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experience.  Their  importance  lay  to  a  certain  extent  in  their 
insuring  a  certain  uniformity  with  respect  to  such  circumstances 
which  influence  the  time  of  coagulation.  It  may  be  inferred 
from  the  literature  that  this  only  partially  succeeded.  Many 
writers  complained  of  the  huffy  coat  being  a  rather  irregular 
phenomenon,  and  that  it  often  happened  that  among  several 
blood  portions  taken  from  the  same  venesection,  some  were 
sizy,  others  not.  This  was  probably  due  to  the  fact  that  the 
time  of  coagulation  varied,  depending  on  circumstances  of 
which  one  was  not  the  master.  It  is  for  instance  impossible  to 
obtain  at  different  venesections  an  equally  strong  and  smooth 
flow  of  blood. 

The  objection  may  be  urged  that  the  external  moments 
which  influence  the  time  of  coagulation  can  be  more  easily 
controlled  if  small  quantities  of  blood  are  employed,  10 — 20 
ccm.  which  can  be  extracted  with  a  puncture  needle  or  puncture 
syringe.  But  the  blood  then  coagulates  too  quickly,  a  small 
blood  portion  coagulating  much  quicker  than  a  large  one. 
The  corpuscles  have  not  time  to  subside,  even  if  their  sinking 
pace  is  rapid.  This  was  the  reason  why  it  was  necessary 
to    use    big   portions  of  blood  for  the  study  of  the  buffy  coat. 

Finally  it  is  especially  through  Cannon's  experiments  esta- 
blished that  the  time  of  coagulation  depends  on  what  I  would 
call  inner  circumstances,  which  the  physician  would  probably 
have  still  less  under  his  control.  Cannon  ^  and  his  coworkers 
have  shown  that  the  blood  coagulates  distinctly  quicker  under 
diiferent  mental  excitements  such  as  fear,  rage,  etc.  This 
surely  explains  the  statement  often  met  with  in  old  literature, 
that  the  blood  during  great  fright  or  fainting  of  the  patient 
showed  reduced  buffy  tendency." 

According  to  these  arguments  the  logical  development  would 
have  been  to  divide  the  phenomenon  into  its  two  chief  factors, 
and  separately  examine  the  time  of  coagulation  of  the  blood 
and  the  sinking  rapidity  of  the  corpuscles.  The  former  of 
these  researches  has,  as  we  know,  been  taken  up  by  modern 
clinical  science.  There  are  manifold  methods  of  estimating  the 
rapidity  of  coagulation  of  the  blood. 


'  Cannon,  Bodily  changes  in  pain,  hunger,  fear  and  rage.    New  York  +  London 
1915. 

^  See  Nasse  loc.  cit.  p.  58. 
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The  latter  part  of  the  project,  that  of  a  separate  examina- 
tion of  the  sinking  rapidity  of  the  corpuscles,  would  probably 
also  have  become  reality,  if  medical  science  had  not  taken  a 
new  turn  about  the  middle  of  the  last  century. 

As  far  as  I  know,  there  is  only  one  scientist  (with  one 
follower)  from  a  later  period  who  has  observed  and  carried 
out  systematic  experiments  on  clinical  material  respecting  the 
sinking  rapidity  of  the  corpuscles,  namely,  Biernacki  of  War- 
schau,  who  in  the  nineties  published  several  essays  on  this 
subject.-^  He  started  from  independent  observations  which  he 
had  by  chance  made  when  working  out  a  method  by  which 
the  corpuscle  volume  could  be  determined  by  the  extent  of 
the  red  sediment  in  bloodtests,  in  which  the  red  corpuscles 
had  settled  spontaneously.  Blerxacki  was  lacking  in  knowledge 
of  the  older  literature,  or,  in  any  case,  did  not  understand  the 
connection  between  the  classical  works  on  the  causes  of  the 
bufFy  coat  and  his  own  discovery-  A  contrary  state  of  aiFairs 
would  have  spared  him  serious  theoretical  mistakes.  Never- 
theless, Beernacki  has  the  merit  of  being  the  first  to  have 
sought  to  call  attention  to  a  practical  clinical  method  of  mea- 
suring in  bloodtests  in  which  coagulation  has  been  prevented, 
the  sinking  rapidity  of  the  corpuscles,  or  rather  the  sedi- 
mentation speed,  which,  as  we  shall  see,  according  to  Bier- 
nacki's  terminology  is  not  quite  the  same  thing. 

Quite  as  the  older  scientists,  Beernacki  understood  that  the 
diiFerences  which  he  had  observed  in  the  speed  with  which 
the  red  corpuscles  settled  did  not  depend  on  simple  mechanical 
conditions,  whereby  he  means  differences  in  the  relation  of 
specific  gravity  between  plasma  and  corpuscles,  but  that  there 
must  be  some  other  reason.  That  which  he  believed  himself 
to  have  found,  is  most  peculiar.  The  living  blood  in  the 
organism  must,  in  Biernacki's  opinion,  be  regarded  as  consisting 
chiefly  of  corpuscles,  and  only  to  a  comparatively  insignificant 
extent  of  free  plasma.  The  greater  part  of  the  plasma  is  en- 
closed   in  the  red  corpuscles.     The  process  which  leads  to  the 

^  Biernacki.  tJber  die  Beziehung  des  Plasmas  zu  den  rothen  Blutkorperchen 
und  tiber  den  Werth  verschiedener  Methoden  der  Blutkorperchenvolumbestimmung. 
Zeitschrift  f.  physiologische  Chemie.  Vol.  19.  1894.  Blutkorperchen  nnd  Plasma 
in  ihren  gegenseitigen  Beziehangen.  Wiener  med.  Wochenschr.  Nr.  36  and  37. 
1894.  Weitere  Beol)acbtangen  iiber  die  spoutane  Blutsedimentirnng.  Zeitschrift 
f.  physiologische  Chemie.  Vol.  23.  1897.  Die  spontane  Blutsedimentirnng  als 
eine  wissenschaftliche  nnd  praktisch-klinische  Untersuchungsmethode.  Deutsche 
med.  Wochenschr.     Nr.  48  and  53.     1897. 
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deposition  of  the  plasma  on  the  top  of  the  corpuscles  in  blood- 
tests,  does  not  consist  in  their  simply  sinking,  but  consists 
chiefly  in  their  secretion  of  the  plasma  at  the  dying-oiF  of  the 
blood.  This  secretion  takes  place  with  various  degrees  of  speed. 
»Gewiss  sind  alle  derartigen  Erscheinungen  (various  degrees 
of  settling  speed)  vom  Standpunkte  der  rein  mekanischen 
Theorie  ganz  dunkel.  Dagegen  lassen  sie  sich  leicht  deuten 
durch  die  Annahme,  dass  die  Eigenschaft  der  Blutkorperchen, 
beim  Absterben  das  Plasma  auszuscheiden  unter  verschiedenen 
Umstanden  nicht  im  gleichem  Grade  vorhanden  ist.»  In  a 
work  published  three  years  later  (1(:>97)  the  writer  retains  his 
standpoint  unchanged.  Support  to  this  theory  was  given  by 
the  fact  that,  as  Biernacki  believed  to  have  discovered,  the 
corpuscles  in  the  sediment  were  less  voluminous  than  in  the 
fresh  blood. 

In  some  other  respects  Biernacki  came  to  a  result  which 
agreed  with  that  arrived  at  by  the  classical  authors.  He 
ascertained  that  the  sedimentation  speed  is  less  in  serum  than 
in  plasma,  and  thereby  drew  the  conclusion  that  the  fibrinogen 
must  play  a  chief  part  in  the  increased  speed  of  sedimentation. 
The  explanation  of  the  deviations  from  this  parallelism  which 
he  found,  quite  as  did  the  scientists  of  old,  deserves  to  be  brought 
to  notice.  Al.  Schmidt,  Dastre  and  Arthur  had  at  this  time 
shown  that  the  fibrinogen  is  not  completely  converted  into  fibrin 
when  the  blood  coagulates,  but  that  there  remains  a  certain 
variable  quantity  of  the  fibrinogen  in  the  serum.  Biernacki 
postulates  that  this  part  of  the  fibrinogen  is  especially  great 
in  those  cases  where  at  one  and  the  same  time  a  great  sedi- 
mentation speed  of  the  corpuscles  and  comparatively  too  small 
a  quantity  of  fibrin  is  met  with  Biernacki  has  finally  also 
called  attention  to  the  fact  that  the  quantity  of  corpuscles 
must  be  regarded  as  influencing  the  sedimentation  speed, 
so  that  blood  which  is  poorer  in  corpuscles  settles  more 
quickly. 

The  new  and  valuable  element  in  Biernacki's  work  lies  in 
the  clinical  application.  The  above  theory  has,  however,  reacted 
on  the  practical  process.  Biernacki  never  actually  measured 
the  sinking  pace  of  the  corpuscles,  but  the  plasma  volume  which 
at  difi'erent  times  had  been  »secreted».  He  determined  how 
many  ccm.  of  clear  plasma  had  collected  above  the  red  sediment 
after  Va  and  after  1  hour  and  stated  in  number  per  cent  how 
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great  a  share  these  volumes  formed  of  the  plasma  volume  col- 
lected at  the  end  of  the  sedimentation.  The  definitive  plasma 
volume  was  determined  after  24  hours.  It  was  likewise  Bier- 
NACKi's  peculiar  interpretation  of  the  nature  of  the  phenomenon 
which  induced  him  to  let  sedimentation  take  place  in  a  very 
low  blood  column  whilst,  as  he  himself  said,  the  settling  speed 
here  is  greater.  It  would  be  well  to  differentiate  here  between 
what  the  older  scientists  and  I  myself  have  meant  by  the  sinking 
speed  of  the  corpuscles  and  what  Bierxacki  meant  by  the  speed 
of  sedimentation,  the  term  which  this  writer  most  often  employs 
and  which  in  this  account  I  have  reserved  for  him. .  I  will  take 
the  first  of  Biernacki's  own  experiments  on  the  importance  of 
the  form  of  the  receptacle.  10  ccm.  of  oxalate  blood  is  poured 
into  each  of  2  different  glass  cylinders;  the  narrow  and  high 
one  gives  a  blood  column  of  88  mm:s  in  height;  the  low  and 
wide  one  a  blood  column  of  42  mm:s  in  height.  In  the  first- 
named  5,4  ccm.  of  plasma  has  deposited  after  ^2  hour;  in  the 
latter  after  the  same  time  5,7  ccm.  In  the  last-mentioned  the 
corpuscles  have  thus,  according  to  Biernacki,  settled  more 
quickly,  secreted  more  plasma.  The  average  sinking  rapidity 
measured  as  the  way  which  the  top  layer  of  corpuscles  has  des- 
cended, has,  on  the  contrary,  only  been  half  as  great  in  the 
last  mentioned  lower  cylinder.  One  can  easily  see  from  the 
above  figures  that  the  corpuscles  in  the  first  case  had  sunk 
48  mm.,  in  the  latter  only  24  mm.  Biernacki  used  consequently 
small  graduated  glass  cylinders  with  the  upper  mark,  up  to 
which  the  blood  was  poured  in,  only  20  mm.  above  the  bottom 
of  cylinders. 

Biernacki  believes  that  the  clinical  value  of  his  method  is 
enhanced  if  two  blood- tests  be  taken.  In  the  one,  the  coagula- 
tion is  prevented  by  admixture  of  natrium  oxalate  in  solid 
form;  the  other  is  defibrinated.  The  first  of  these,  says  the 
writer,  gives  an  idea  of  the  volume  of  fibrinogen  in  the  plasma; 
the  latter  the  quantity  of  fibrinogen  in  the  serum.  In  this 
way,  one  should  be  able  to  get  an  idea  of  the  volume  of  fibrin 
formed  by  the  defibrination. 

The  most  valuable  information  is  acquired  by  the  first- 
mentioned  of  these  tests,  the  sedimentation  in  the  oxalate 
plasma;  and  it  is,  moreover,  the  result  of  this  one  alone  which 
the  writer  discusses  in  detail.  The  \  2  hour  and  1  hour  values, 
obtained  in  the  manner  above  described,  lie  normally  between 
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20 — 35  or  40 — 70.  The  pathological  sedimentation  appears 
outside  of  these  limits  and  is  divided  into  two  chief  types,  the 
quick  and  the  slow  ones.  In  the  former  case,  which  is  es- 
pecially characteristic  for  certain  diseases  accompanied  by 
fevers  as  rheumatism  of  the  joints  and  pneumonia,  the  above 
figures  go  up  to  40 — 85  or  80 — 95.  In  the  latter  case,  which 
is  usual  in  emphysema,  heart  diseases,  but  especially  so  for  a 
certain  group  of  functional  neurosis  (nervous  individuals  with 
predominant  neurastenic  symptoms),  the  above  figures  go  down 
to  10 — 15  or  20 — 30.  (Re-reckoned  in  sinking  speeds  these 
will  be  with  the  experimental  arrangement  in  question  —  a 
blood  column  20  mm.  in  height  and  on  condition  of  a  definitely 
secreted  plasma  volume  of  50  %  of  the  whole  blood-test  —  the 
normal  values  2 — 3  V2  mm.  or  4 — 7  mm.;  the  pathologically 
increased  values  4 — 8  V2  mm.  or  8—9  V2  mm.;  the  pathologic- 
ally diminished  values  1 — 1  ^/a  mm.  or  2 — 3  mm.  The 
pathologically  increased  values  were  really  some  mm.  higher 
on  account  of  the  fact  that  the  final  volume  of  the  red  sedi- 
ment becomes  less  as  Beernacki  observed,  the  quicker  the 
corpuscles  settle,  this  depending,  as  he  thought,  on  variations 
in  the  plasma  volume  enclosed  within  the  corpuscles  in  the 
circulating  blood.) 

Attention  must  finally  be  called  to  the  fact  —  which,  how- 
ever, cannot  become  the  subject  of  further  discussion  —  that 
BiERNACKi's  theory  practically  amounts  to  the  declaration  that 
abnormal  sedimentation  is  an  indication  of  pathological  oxidative 
processes  within  the  organism. 

In  connection  with  Biernacki's  research,  there  is  a  work 
by  0.  MuLLKR,^  who,  by  a  method  similar  in  nearly  every 
detail,  has  carried  on  research  work  with  respect  to  the 
sedimentary  conditions  of  the  blood.  An  increased  speed  in 
the  sedimentation  —  in  Biernacki's  sense  of  the  word  —  was 
noticed  in  the  majority  of  pathological  conditions,  such  as  in 
nephritis,  in  a  few  cases  of  chlorosis,  some  cases  of  florid 
tuberculosis  of  the  lungs,  etc.  A  slow  sedimentation  occurred 
in  a  few  cases  with  symptoms  of  heart-incompensation.  Sum- 
ming up  his  own  29  pathological  cases  with  Biernacki's  70, 
MuLLER  says,  that  all  of  them  showed  deviations  from  the 
type    of   sedimentation    characteristic  for  the  blood  of  healthy 

*  MuLLEE,  Otpried,  Beobachtungen  iiber  spontane  Blutsedimentierung.  Dis- 
sertation.   Berlin.     1898. 

5 — 21X012.  Acta  med.  Scandinav.  Vol.  LV, 
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persons.  Muller's  work  contained  nothing  new,  if  one  excepts  i 
his  attempt  to  fill  up  the  gap  found  in  Bierxacki's  theory 
namely,  as  to  how  the  fibrinogen  may  be  imagined  to  increase 
sedimentation.  Muller  conceived  the  explanation  in  this  wise, 
that  the  fibrinogen  facilitates  the  passage  of  the  plasma  through 
the  surface  of  the  corpuscles.  In  closing  his  work  Muller 
assumes  a  sceptical  attitude  towards  Beerxacki's  process  as  a 
method  for  clinical  research.  In  the  first  place,  he  found  it 
too  involved  and.  in  the  second  place,  the  theoretical  deduc- 
tions, were,  to  his  mind,  not  sufficiently  firmly  established.  Mul- 
ler indicated  thereby  those  points  which  were,  and  even  in 
my  opinion  are  the  weakest  in  Beerxacki's  work,  the  presence 
of  which  made  it  obvious  that  the  suggestions,  in  many  respects 
meritorious,  were  not  sufficiently  capable  of  development.  Such 
a  theoretical  consequence  as  that  the  plasma,  for  instance,  should 
really  be  reckoned  as  a  component  of  the  red  corpuscles  was 
of  course  apt  to  inspire  distrust. 

BiERXACKi  seems  never  to  have  observed  the  stronger  agglutina- 
tion of  the  corpuscles  in  the  hastily  settling  blood  and  never 
took  into  account  at  all  the  fact  that  aggregation  of  suspended 
particles  have  influence  on  their  sinking  speed. 

The  aggregations  of  red  corpuscles  as  a  typical  property  of 
certain  kinds  of  pathological  blood  has  on  the  other  hand  been 
an  object  in  itself  for  observation  of  later  scientists.  Dogiel^ 
found  in  his  studies  of  »Geldrollenbildung»  that  this  normal 
phenomenon  was  very  much  more  pronounced  in  blood  from  a 
patient  suffering  from  pneumonia.  Eisexberg  ^  describes  as  a 
very  peculiar  fact  the  strong  flocculation  of  the  red  corpuscles 
in  a  case  of  pyocyaneus  infection. 

Contrary  to  the  sporadic  observations  in  the  German  literature 
of  a  more  modern  time,  the  French  hematologists  seem,  more 
systematically,  to  have  called  attention  to  the  question  now 
before  us.  Bezaxcon  and  Labb^  ^  for  instance  distinguish  in 
their  great  Traite  d'Hematologie  according  to  Hayem  three 
kinds  of  blood  from  the  viewpoint  of  the  microscopical  ap- 
pearance of  the  fresh  drop.  It  is  hereby  especially  the  question 
of   the    different    character    of   the  fibrin  reticulum  generating 

^  DoGiEL,  tJber  die  Ursache  der  Geldrollenbildung  im  Blute  des  Menscben  und 
der  Thiere.     Archiv  f   Anatomie  u.  Physiologie.     Phys.  Abt.     VoL  3.     1879. 

-  EiSENBEEG,  CentralbL  t.  Bacteriologie.     Vol.  34.     1903. 

^  BEZA^igoN  and  Labbe,  Traite  d'Hematologie.  Paris  1904.  p.  67.  See  farther 
Hayem,  Lemons  sar  les  modificatious  du  sang.     Paris  1882.    pp.  351 — 356. 
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itself  at  the  coagulation,  but  the  account  at  this  point  contains 
so    much    of   interest    according    to    the   present  theme,  that  1 
reproduce  it  in  its  entirety. 
Hayem  distinguishes: 

»1)  Le  sang  normal,  on  le  reticulum  apparait  assez  rapide- 
ment  (au  bout  de  10  a  15  minutes),  mais  n'est  pas  tres  abondant. 
Les  globules  rouges  forment  des  ilots  au  milieu  de  la  mer 
plasmatique.     Les  globules  blancs  sont  peu  nombreux. 

Ce  type  de  sang  se  retrouve  aussi  k  I'etat  pathologique  au 
cours  de  certaines  affections  qui  n'augmentent  pas  la  librine, 
comme  la  iievre  typhoide,  le  paludisme,  la  granulie. 

2)  Le  sang  phlegmasiq^ue  attenue,  oii  la  coagulation  est 
legerement  retardee,  ou  le  reticulum  iibrineux  est  forme  de 
fibrilles  epaisses  en  nombre  modere,  ou  de  fibrilles  greles  et 
serrees.  Les  ilots  de  globules  tendent  a  se  rejoindre-  La 
leucocytose  est  moderee. 

Ce  type  se  voit  dans  la  plupart  des  infections  aigues,  dans 
les  inflammations  des  sereuses  liees  a  la  tuberculose  ou  a  une 
autre  cause,  dans  la  pneumonic  tuberculeuse,  les  nephrites,  la 
blennorragie  aigue,  la  grippe,  I'erysipele,  la  diphterie,  la  variole 
a  la  periode  de  suppuration,  la  rougeole  a  la  periode  d'eruption, 
la  scarlatine  avec  angine. 

3)  Le  sang  pJUegmasique  franc,  caracterise  par  un  retard 
de  la  coagulation,  par  I'apparition  de  filaments  de  fibrine 
nombreux  et  epais;  par  des  piles  de  globules  rouges  plus 
epaisses  et  reunies  les  unes  aux  autres  de  facon  a  trans- 
former en  une  serie  de  lac  isoles  la  mere  plasmatique;  par 
des  globules  blancs  tres  abondants  (leucocytose);  par  I'agglo- 
meration  des  hematoblastes  qui  constituent  de  veritables  plaques 
phlegmasiques. 

Ce  typQ  se  rencontre  dans  la  pneumonic  et  la  rheumatisme 
articulaire  aigue.  II  est  moins  franc  dans  la  goutte  aigue,  dans 
la  pleuresie  sero-fibrineuse  aigue,  dans  les  phlegmons.* 

Among  all  the  observations  collected  in  this  quotation  I 
will  here  only  give  special  prominence  to  the  fact  that  there 
exists  a  very  pronounced  parallelism  between  the  richness  of 
the  fibrin  reticulum  and  the  tendency  of  the  red  corpuscles  to 
join.  But  so  far  as  I  know,  from  this  quarter  there  has  not 
been  any  attempt  made  to  bring  the  two  phenomena  into  rela- 
tionship with  each  other. 
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In  conclusion  I  beg  to  remark  that  since  I  began  the 
present  researches  upon  the  suspension-stability  of  the  blood 
there  are  published  two  papers  by  Berczeller  and  Stanker  ^ 
and  by  de  Haan  ^  concerning  certain  points  of  the  matter. 
They  are  made  independently  of  my  own  studies  and  obviously 
without  knowledge  of  the  literature  mentioned  above. 

After  my  first  publications  the  matter  has  been  treated  from 
different  points  of  view  by  several  writers  as  Hober,^  Runn- 
STROM,^  ScHOU,*  Westergren,-'  Ploman,*^  Linzenmeier,''  Plaut,^ 
Runge,®  Popper/"  Schemensky,*^  Ascher/'^  Schneider.^^  Abder- 
halden/*  Kurten.^^ 

The  result  of  most  of  these  works  will  be  discussed  in  the 
following  parts. 


*  Berczeller  und  Stanker.  Physikochemische  Untersuchungen  iiber  die  roten 
BlQtkorperchen.     Intern.  Zeitschr.  f.  phys.-chem.     Biologic  Vol.  3.  p.  133.   1917. 

'^  DE  Haan.  Uber  die  Senkungsgeschwindigkeit  der  Blutkorperchen  verschie- 
dener  Blutarten  im  Hinblick  aaf  deren  Verwendbarkeit  fiir  Phagocytoseunter- 
sucliungen.     Biocbem.  Zeitschr.  Vol.  86.  p.  298.     1918. 

*  HoBER.  tJber  die  Ursachen  der  verminderten  Suspensionsstabilitat  der  Blut- 
korperchen wahrend  der  Schwangerschaft.  Miinch.  med.  Wochenschr.  Nr.  33. 
1918,  and  Uber  die  Bedeutung  einiger  lonenglechgewichte  fiir  die  Physiologic 
und  Pathologic.     Deutsch.  med.  Wochenschr.     Nr.  16.  1920. 

■*  RuNNSTROM  et  ScHOU.  Note  sur  la  sedimentation  des  globules  rouges  du 
sang  des  ch^vrcs  thyroidectomsees.     Acta  zoologica.     Vol.  1.     1920. 

^  Westergren.  Studies  of  the  Suspension  Stability  of  the  blood  in  Pulmo- 
nary Tuberculosis.     Acta  medica  scaudinavica.   Vol.  54.  p.  247.     1920. 

^  Ploman.  Oftalmoskopiskt  pS,visande  av  variationer  i  blodkroppssuspensio- 
nens  stabilitet.  Hygiea.  Vol.  82.  p.  363.  1920.  See  also  Demonstration  oph- 
talmoscopique  des  variations  de  stabilite  dens  la  suspension  des  globules  rouges. 
Annales  d'oculistique.     Vol.  157.     1920. 

'  LiNZENMEiER.  Eine  neue  Schwangerschaftsreaktion  und  ihre  theoretische 
Erklarung.  Zentralblatt  fiir  Gynakologie  44  Jahrg.  Nr.  30.  p.  816.  1920  and 
Untersuchungen  iiber  die  Senkungsgeschwindigkeit  der  roten  Blutkorperchen.  1. 
Mitteilung.  Pfliigers  Archiv.  Vol.  181.  p.  169.     1920. 

*  Plaut.  Untersuchungen  iiber  die  Senkungsgeschwindigkeit  der  Blutkorper- 
chen im  Zitratblut  bei  Nerven-  und  Geisteskrankheiten.  Miinch.  med.  Wochenschr. 
Nr.  10.  p.  279...  1920. 

^  RuNGE.  tJber  die  Senkungsgeschwindigkeit  der  roten  Blutkorperchen  bei 
Gesunden  und  Geisteskranken.     Miinch.  med.  Wochenschr.     Nr  33.  p.  953.  1920. 

10  Popper.  Sedimentierungsgeschwindigkeit  des  Luetikersblutes.  Deutsch. 
med.  Wochenschr.     Nr.  38.  p.  1068.     1920. 

^*  ScHEMENSKY.  Vcrglcichendc  Untersuchungen  liber  die  Senkungsgeschwin- 
digkeit der  Blutkorperchen  im  Zitratblut  und  den  >stalagmometrischen  Qnotien- 
ten.»     Miinch.  med.  Wochenschr.  Nr.  43.  p.  1228.     1920. 

^^  AscHER.  Blutuntersuchungen  bei  Glaukom.  Kliuische  Monatsblatter  f. 
Augenheilkunde.     Vol.  65.  p.  380.     1920. 

"  Schneider  in  the  same  place  as  Ascher.  loc.  cit.  p.  381. 

^^  Abderhalden.     Fermentforschnng.     Vol.  4. 

*^  KtiRTEN.  Die  Senkungsgeschwindigkeit  der  roten  Blutkorperchen  in  ihrer 
Beziehung  zu  Cholesterin  med  Lecithin.    Pfliigers  Archiv.  Vol.  185.  p.  248.  1920. 
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Summary. 

From  fJie  old  medical  literature  tee  may  conclude  that  the 
so-called  crusta  sanguinis  or  l)u/f'y  coat  icas  produced  princip- 
ally through  agglutination  of  the  red  corpuscles,  giving  cause 
to  increased  sinJcing  velocity  of  the  same.  In  other  u-ords  — 
the  huffy  coat  indicated  a  reduced  suspension-stahility  of  the 
Mood. 

The  observation  of  the  huffy  coat  —  to  day  forgotten  — 
was  the  basis  of  the  humoral  pathology  from  the  time  of  Hip- 
pocrates to  the  middle  of  the  last  century.  The  substance  of 
the  buffy  coat  was  considered  as  the  materia  morbi.  It  cor- 
responded for  instance  to  the  pathologically  7nost  important 
of  the  four  fluids  of  antiquity  —  the  phlegm. 

This  p)henomenon  has  played  an  incotnparable  part  in  the 
healing  art  of  older  times  and  ivas  for  instance  theoretically 
the  most  important  fact,  on  ichich  the  blood-letting  therapy 
was  founded. 


The  suspension- stability  of  the  Blood. 

By 
ROBIN  FAHRJEUS. 


Part  n. 

CHAPTER  IV. 

The  suspension-staMlity  of  the  Wood  under  different  phy- 
siological  and  pathological  conditions,  especially  during 

pregnancy. 

The  suggestion  to  these  researches,  which  gave  rise  to  the 
studies  of  the  history  of  medicine  presented  in  a  preceding  part, 
was  given  me  by  the  observation  that  the  blood  of  a  pregnant 
woman  differed  in  a  striking  manner  from  normal  blood,  i.  e. 
the  blood  from  healthy  non-pregnant  women  or  healthy  men. 
This  difference  consisted  therein  that  in  tests,  made  non-coa- 
gulable  by  the  admixture  of  sodium  citrate,  the  red  corpuscles 
sank  very  much  faster  in  the  blood  of  a  pregnant  woman  than  in 
normal  blood. 

This  observation  led  me  to  investigate  whether  the  increased 
sinking  speed  of  the  corpuscles  was  a  phenomenon  which  con- 
stantly distinguished  pregnancy  and  whether  it  occurred  under 
other  conditions.  Before  giving  an  account  of  the  method  ac- 
cording to  which  these  investigations  were  carried  out,  I  will  only 
call  attention  that  I  use  the  expression  suspension-stability  to 
denote    that    property  of   the  blood  which  is  manifested  in  dif- 
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ferent  sinking  speed  of  the  red  corpuscles.  A  higli  degree  of  sta- 
bility may  be  identified  with  slow  sinking  and  vice  versa.  The 
reason  of  this  terminology  has  been  referred  to  in  the  introduc- 
tion of  this  work  and  will  be  further  developed  in  a  later  chapter. 

The  principle  of  the  method  has  simply  been  that  of  measuring 
the  velocity  at  which  the  red  corpuscles  descend  in  blood  tests 
which  have  been  prevented  from  coagulation.  The  blood  has 
been  obtained  from  one  of  the  arm  veins  by  means  of  a  puncture 
needle  and  taken  up  directly  in  test  tubes  to  which  2  ccm.  of  a 
2  %  sodium  citrate  solution  had  been  added.  The  tubes  were 
17  cm.  in  length  and  of  about  9  mm.  inner  diameter.  They  were 
marked  for  10  ccm.  contents.  This  mark  lay  at  about  2  cm. 
from  the  mouth  of  the  tube.  The  blood-letting  was  stopped  as 
soon  as  the  fluid  had  reached  the  10  cm.  mark.  The  ratio  of 
citrate  solution  to  blood  was  consequently  as  1  to  4,  and  the  height 
of  the  citrate  blood  mixture  about  150  mm.  After  turning  the 
tube  up  and  dowTi  several  times  it  was  placed  in  vertical  position. 

In  order  to  measure  the  sinking  speed  the  distance  which  the 
corpuscles  descend  in  a  certain  time  has  to  be  determined.  Macro- 
scopically  we  can  only  observe  the  sinking  of  the  upper  corpuscle 
layer  but  this  with  all  desirable  distinctness.  The  demarcation 
in  the  fluid  column  between  the  upper  part  consisting  of  clear 
plasma  alone  and  the  lower  red  and  opaque  one,  is  in  most  cases 
practically  linear.  The  sinking  speed  has  thus  been  obtained 
through  measuring  after  a  certain  time  the  height  of  the  clear 
plasma  layer.  It  may  occur  in  very  rapidly  settling  tests  that  the 
line  of  demarcation  is  not  sharply  pronounced.  In  such  cases 
we  have  to  read  off  at  the  lower  limit  of  the  transition  zone,  i.  e. 
at  that  place  where  the  fluid  column  begins  to  be  quite  untrans- 
parent. 

The  period  of  time  after  which  the  reading  off  should  be  done, 
may  be  discussed.  As  further  accounted  for  in  the  following,  the 
sinking  velocity  is  not  the  same  during  different  phases  of  the  sedi- 
mentation. During  the  first  few  minutes  the  sinking  proceeds 
very  slowly  —  even  in  later  rapidly  settling  tests  —  is  thereafter 
gradually  increasing  and  attains  on  an  average  after  about  20 
mins.  its  definitive  rate.  If  the  sinking  tubes  were  of  unlimitep 
length,  this  definitely  attained  velocity  would  be  retained  for  an 
unlimited  period  of  time.  But  since  for  practical  reasons  we  must 
confine  ourselves  to  shorter  tubes,  there  comes  a  moment,  when 
the  red  sediment  is  collected  at  the  bottom  of  the  tube.   But  lonor 


72  ROBIN    FAlIRiEUS. 

time  before  the  sedimentation  thus  is  finished,  a  decrease  in  sink- 
ing velocity  takes  place.  This  decrease  comes  to  pass  at  differ- 
ent times  in  different  blood  tests,  among  other  reasons  on  account 
of  different  corpuscle  number.  In  general  the  sinking  velocity 
of  the  upper  corpuscle  layer  is  diminished  when  it  has  sunk  1/3 
of  the  height  of  the  blood  column  i.  e.  in  the  tubes  used  by  me 
when  the  line  of  demarcation  has  descended  50  mm. 

It  will  be  seen  from  these  facts  that  we  cannot  read  off  at  any 
time  and  thereafter  transfer  the  values  obtained  to  a  certain 
period  of  time  by  way  of  a  simple  calculation.  The  most  detailed 
representation  of  the  process  of  sedimentation  is  obtained  by 
measuring  the  sinking  on  several  occasions.  But  as  with  a  clinical 
method  we  cannot  enough  strive  after  simplicity,  and  the 
trouble  of  following  the  whole  sedimentation  process  in  no  way 
counterbalances  the  gain,  it  is  advisable  to  read  off  after  a  certain 
time  for  all  cases  alike.  This  time  has  been  fixed  to  one  hour 
on  the  following  grounds.  After  the  lapse  of  this  time  the  sedi- 
mentation has  in  every  case  proceeded  so  far  that  one  gets  read- 
able results  but  is  never  —  not  even  in  the  most  rapidly  settling 
tests  —  finished.  It  should,  however,  be  emphasized  that  the  values 
obtained  in  tests  of  the  last  named  kind  do  not  express  the  real 
sinking  velocity  of  the  corpuscles.  A  value  of  80  mm.  per  hour 
would  have  given  a  value  of  several  hundred  of  mm.  had  the 
sinking  tube  been  sufficiently  high. 

In  the  following  I  shall  call  a  blood  test  treated  in  the  above- 
mentioned  manner  a  stability-reaction.  The  result  of  the  reaction 
is  given  with  a  figure,  which  states  the  sinking  in  mm.  per  hour. 
The  suspension-stability  of  the  blood  is  said  to  be  inversely  pro- 
portional to  this  figure. 

The  reaction  gives  on  one  and  the  same  person  and  on  the  same 
occasion  of  research  very  equal  double  values  as  shown  by  the 
following  table,  where  the  different  11  cases  are  arranged  after 
degrees    of    suspension-stability. 


1)  1. 

1. 

2)     3. 

3. 

3)     5. 

5. 

4)     8. 

8. 

5)  10. 

11. 

(J)  12. 

13. 

7)  27. 

29. 
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8)  35.  35. 

9)  38.  40. 

10)  55.  55. 

11)  68.  71. 

As  to  simplicity  this  reaction  leaves  nothing  to  wish  for,  but 
in  order  to  reduce  the  discomfort  for  the  patient  I  have  tried  to 
work  out  a  method  according  to  which  the  blood  volume  employed 
is  confined  to  a  drop  of  blood. 

The  apparatus  is  constructed  as  a  very  small  syringe  of  glass 
supplied  with  a  metal  piston,  which  can  be  pushed  out  on  a 
level  with  the  mouth  of  the  syringe.  When  using  the  apparatus 
sodium  citrate  solution  is  first  drawn  up  to  1/5  of  the  volume  of 
the  syringe.  The  mouth  of  the  syringe  is  then  dipped  into  a  drop 
of  blood  proceeding  from  the  pricked  finger  tip,  and  the  piston 
is  fully  drawn  up.  The  mixing  is  performed  by  pushing  down  and 
drawing  up  the  piston  some  few  times,  whereby  the  syringe  is 
held  mouth  downwards.  The  capacity  of  the  sjmnge  is  so  small 
that  the  drop  of  blood  will  be  hanging  at  the  mouth  of  the  syringe, 
when  the  piston  is  pushed  down.  After  mixing,  the  syringe  is 
hung  up  vertically,  mouth  downwards.  The  blood  column  obtained 
has  a  height  of  25  mm.  The  reading  off  is  effected  after  20  mins. 
by  the  aid  of  a  milHmetre  measure  to  be  found  on  the  outside  of 
the  glass  tube. 

I  cannot,  however,  recommend  this  micro-method  and  have 
only  mentioned  it  beacuse  I  have  employed  it  in  a  certain  group 
of  clinical  cases.  The  fault  —  which  will  probably  make  every 
micro-method  inferior  —  is  that  the  blood  column  does  not  be- 
come sufficiently  high. 

There  is,  however,  a  third  method,  which  constitutes  a  modi- 
fication of  the  one  first  described.  It  is  worked  out  by  Wester- 
GREN.  The  principle  is  that  the  blood  is  drawn  up  and  mixed 
with  the  citrate  solution  in  a  puncture-syringe  holding  about  1 
ccm.  The  citrate-blood  is  thereafter  transferred  into  a  pipet 
with  an  inner  diameter  of  about  2.5  mm.  which  is  placed  in  a 
stand,  where  a  steel-spring  presses  the  mouth  of  the  pipet  against 
a  piece  of  india-rubber.  The  advantage  of  this  method  is  that 
we  obtain  a  high  blood  column  (200  mm.)  with  a  small  amount 
of  blood.  As  further  the  puncture  with  the  here  employed  thin 
needle  occasions  but  little  inconvenience  to  the  patient,  daily  tests 
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can  be  taken.  As  to  the  details  of  this  method,  which  I  can  warmly 
recommend,  I  refer  to  a  previous  volume  of  this  journal/ 

The  stability-reactions  following  below  (about  400  in  number) 
have  mostly  been  carried  out  with  my  macro-method,  in  some  of 
the  pathological  cases  with  Westergren's  modification  of  the 
same.  These  two  procedures  give  corresponding  values,  excepting 
that  the  last  named  gives  somewhat  higher  figures  in  rapidly 
sinking  tests.  In  18  cases  of  psychosis  I  have  exclusively  made 
use  of  the  above  mentioned  micro-method. 

The  reactions  have  been  carried  out  at  different  hours  of  the  day 
and  in  pathological  cases  on  patients  who  were  up  from  bed  as  well 
as  keeping  the  same.  I  have  not  further  examined  the  influence 
which  may  possibly  be  conceived  to  be  exercised  by  fasting,  di- 
gestion or  bodily  exercise.  If  different  conditions  of  the  digestive 
system  have  any  influence  at  all,  then  it  must  be  trifling  com- 
pared to  those  produced  by  pregnancy  or  disease.  I  leave  it  out 
of  question  if  long  fasting  produces  any  change.  As  far  as  bodily 
exercise  is  concerned  there  is  reason  to  suppose  that  violent  such 
may  bring  about  a  reduction  of  the  suspension-stability  (owing 
to  increase  in  the  total  amount  of  protein;  see  below). 

The  stability-reaction  gave  the  following  values  within  following 
groups  of  healthy  individuals: 

7  neiv-born  (the  blood  was  obtained  from  the  umbilical  cord  at 
delivery) . 

Male       sex:  ^ii,  ^l-i,  ^2,  ^'2. 

Female      »     ^2,  V2,  S's. 

Average:  ^2. 
82  men  (chiefly  consisting  of  medical  students  and  men  liable  to 

military  service). 

1  ,,    1 '., 

1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1.  1. 

2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2.  2. 

3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3. 
4.  4.  4. 


4.  4. 

4.  4.  4 

5.  5. 

5.  5. 

6. 

7.  7. 

8. 

9.  9. 

9. 

^  "Westergren.  Studies  of  tlie  suspension  stability  of  the  blood  iu  palmonary 
taberculosis.     Acta  medica  Scandiaavica.     Vol.  54.  p.  247.  1920. 
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10. 
11. 

12. 
17. 
Average:  3.3. 

61  non-'pregnant  or  not  recently  delivered  ivomen  (chiefly  hospital 
nurses  and  pupils  in  midwifery). 

2.  2. 

3.  3.  3.  3.  3. 

4.  4.  4.  4. 

5.  5.  5.  5.  5.  5.  5.  5.  5. 

6.  6.  6.  6.  6.  6.  6.  6.  6.  6.  6.  6.  G. 

7.  7.  7.  7.  7.  7. 


8.  i 

3.  8. 

8. 

9.  < 

D.  9. 

9. 

9.  9 

10. 

10. 

11. 

12. 

12. 

12. 

12. 

13. 

14. 

14. 

15. 

29. 

Average 

-'a. 

48 

far 

turient 

jjregnant  ivoraen 

8. 

18. 

20. 

21. 

24. 

24. 

26. 

27. 

28. 

28. 

30. 

31. 

33. 

35. 

37. 

39. 

39. 

40. 

40. 

42. 

42. 

43. 

44. 

45. 

45.  4 

50. 

50. 

51. 

52. 

55. 

55. 

59. 

60. 

60. 

62. 

64. 

64. 

65. 

65. 

68. 

75. 

77. 

80. 

Average 

:  44 

.0. 

45.  48.  48.  49. 


33  pregnant  women  in  different  stages  of  progression  (reckoned 
from  the  time  of  the  last  menstruation).  This  material  consisted 
partly  of  healthy  pregnant  and  partly  of  afebrile  and  non-severely 
bleeding  patients,  who  had  been  admitted  to  the  maternity  hospi- 
tal on  account  of  symptoms  of  abortion.  On  two  of  these  indi- 
viduals  the   reaction   was  carried  out  twice  at  different  times. 
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Average. 

1.  month 

6 6. 

2.        » 

11.  11.  12.  15.  16.  17.  28.  29. 

.    .  17.  4. 

3.         » 

15.  16.  23.  23.  32.  34.       ... 

.  23.  8. 

4.        » 

12.  15.  35 

.  20.  7. 

5.        » 

12.  20.  21.  43.  50 

.  29.  2. 

6.        » 

20.  37.  43 

.  33.  3. 

7.        » 

30.  41.  51 

.  40.  7. 

8.         » 

16.  36.  40.  49.  66.  75 

.  47. 

19  women  in  the  two  first  months  of  the  ^luerperium 

Average. 

1.  month  22.  23.  29.  32.  33.  37.  37.  41.  41.  46.  48. 

66.  78 41. 

2.  »       13.  16.  17.  21.  21.  29 19.  5. 


From  these  figures  we  can  draw  the  following  conclusions. 

The  suspension-stability  of  the  blood  is  a  property  which  is 
subjected  to  considerable  physiological  variations.  Different  groups 
of  individuals  are  distinguished  by  different  values  of  sinking 
velocity.  The  classification  of  the  groups  is  regulated  by  age, 
sex  and  physiological  conditions. 

The  suspension-stability  is  greater  in  new-born  than  in  adults. 

In  adults  a  distinct  difference  asserts  itself  between  the  sexes, 
as  men  generally  have  a  considerably  greater  stability  than  women. 

During  the  greater  part  of  the  gestation  period  of  the  woman  the 
suspension-stability  of  the  blood  is  reduced.  This  reduction  ap- 
pears already  during  the  first  months  of  pregnancy,  attains  its 
maximum  at  the  close  of  this  condition  and  remains  at  least  for 
the  first  two  months  after  delivery. 

See  fig.  2  where  all  the  figures  obtained  in  healthy  men  and 
healthy  non-pregnant  and  pregnant  women  are  arranged  after  size 
and  marked  with  thin  unbroken,  thin  broken,  thick  unbroken 
lines  respectively.  Out  of  the  last  named  we  find  those  which 
correspond  to  cases  in  the  first  4  months  of  pregnancy  marked 
with  a  figure  which  signifies  the  month  in  question.  See  also 
fig.  3  where  the  average  figures  in  different  months  of  the  gesta- 
tion period  are  given. 

As  to  the  two  groups  of  healthy  men  and  healthy  non-pregnant 
women  the  individual  variations  are  considerable.  The  most 
remarkable    fact    in  this  connection  is  that  a  few   individuals 
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in  each,  group  exhibit  mucli  higher  values  of  sinking  velocity  than 
the  majority.  This  fact  may,  of  course,  depend  on  the  physiolo- 
gical variations  being  so  important,  but  has  in  all  probability 
another  ground  of  explanation.  The  healthy  material  has  not 
been  subjected  to  any  particular  investigation,  but  consists  of 
individuals  who  proclaimed  themselves  to  be  and  from  an  outward 
examination  appeared  healthy.  The  following  table  will  show 
that  the  sinking  speed  is  increased  during  many  pathological 
conditions,  as,  for  instance,  in  tuberculosis  of  the  lungs,  syphilis 
and  anaemia.  These  diseases  and  possibly  also  other  pathological 
conditions  have  in  all  probability  existed  in  several  of  the  above- 
mentioned  individuals,  characterised  as  healthy.  I  consider  it 
consequently  most  probable  that  at  least  the  greater  part  of  the 
high  values  are  in  reality  pathological. 

For  this  reason  I  find  it  more  correct  to  place,  for  the  present, 
the  upper  limit  for  the  individual  variations  considerably 
lower  than  the  highest  obtained  values.  I  consider  that  this 
limit  for  healthy  men  should  be  placed  between  9  and  10  and  for 
women  (outside  of  the  gestation  period)  between  12  and  13.  I 
must,  of  course,  make  the  reservation  that  in  rare  cases  higher 
values  may  really  be  found  in  healthy  people. 
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As  far  as  the  values  of  pregnant  or  recently  delivered  women  are 
concerned  the  same  holds  good  as  I  have  said  about  the  former 
groups.  It  is  possible  that  even  here  some  values  are  too  high, 
owing  to  the  pregnant  woman  not  ha\ang  been  healthy  in  all 
respects.  However,  the  predominating  number  have  been  of 
patients  taken  in  at  the  maternity  hospital  and  thus  examined 
at  least  with  respect  to  body  temperature  and  albumen  in  urine. 
No  cases  with  fever  or  albuminuria  have  been  taken  up  in  the 
table. 

I  shall  return  to  a  further  comparison  between  those  values 
which  have  been  obtained  in  pregnant  and  non-pregnant  women. 
It  is,  however,  advisable  to  first  give  a  summary  of  the  result  of 
the  stability-reaction  in  different  pathological  conditions. 

Infectious  diseases. 

Septicaemia  ? 95. 

»         d" 105. 

Erysipelas  d" 80. 

Diphteria?  38. 

»         ?  40. 

Scarlatina?  20. 

Typhus  abdominalis,  2.  week  ? 23. 


»                  > 

>              4. 

»                > 

>             6. 

»                 > 

>             » 

»                 ) 

>             7. 

»                 > 

>             8. 

»                 > 

>             » 

»                 > 

>             » 

»                 > 

>           11. 

»                 > 

>           19. 

? 

? 

$ 

? 
d" 


49. 
20. 
42. 
33. 
25. 
39. 
75. 
60. 
7. 


Tuberculosis  pulmonum  ? 27. 

»             d" 40. 

»            d" 60. 

»            ? 65. 

»            d" 85. 

ossium  et  articulorum  2    ....  11. 

»         »            »            &    .    .    .    .  22. 

»        »            »            d    .    .    .    .  69. 

renumc/' 14. 

»      ? 14. 
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Tuberculosis  renura  cf 23. 

? 24. 

d" 25. 

d" 60. 

epididymis  d^ 12. 

/        a" 23. 

»  cf 48. 

Syphilis  acquisita  d^ 28. 

»  »  d" 60. 

Diseases  of  the  blood. 

Anaemia  ? •.    .    .    .   53. 

Anaemia  perniciosa  progressiva  o^ 37. 

Metabolic  diseases. 

Diabetes  mellitusc/' 11. 

»  »        ? 55. 

Diseases  of  the  organs  of  circulation. 

Endocarditis  acuta  d^ 45. 

Vitium  organicum  cordis  cf 17. 

Diseases  of  the  respiratory  organs. 

Bronchitis  acuta  d^ 12. 

50. 

53. 

68. 

75. 

80. 

PleuritiscJ^ 49. 

»         o" 66. 

Diseases  of  the  digestive  organs. 

Angina    tonsillaris    $ 15. 

»                 »         d" 21. 

Ulcus  duodeni  d^ 4. 

»     ventriculi    d^ 21. 

»           »             ? 55. 

Appendicitis  d' 13. 

»              o" 19. 


Pneumonia  crouposa 

V 

»                   » 

(d 

»                   » 

cf 

»                    » 

d" 

»                   » 

? 
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Appendicitis  c/' 40. 

»  c^ 42. 

Peritonitis  chronica.  Ileus  ch.ro nicus  (?)  cf    .    .  79. 

Diseases  of  the  kidneys  and  bladder. 

Glomerulonephritis  acuta  cf' 46. 

»  »      (/ 56. 

»  »       ? 60. 

Pyelocystitis  ? 15. 

Diseases  of  the  female  sexual  organs. 

Salpingo-oophoritis.     Pelveoperitonitis    ?     .    .  45. 

»  »  ?     .    .  53. 

»  »  ?     .    .  63. 

»  »  ?     .    .  75. 

Diseases  of  the  muscles,  joints  and  bone  sy stern. 

Polyarthritis  rheumatica  acuta  (f 74. 

Arthritis  deformans:/^ 17. 

»  »  d" 20. 

»  »  o^ 40. 

Tendovaginitis  cT 82. 

»  a" 85. 

Osteomyelitis    o^ 85. 

»  a" 97. 

Diseases  of  the  skin 

Panaritium    ? 56. 

Furunculus    d^ 18. 

»  a" 25. 

Abscessus  nuchse  c^ 74. 

»  »       cf .99. 

Folliculitis  axillae  cf 55. 

Phlegmone  femoris  cf 74. 

Diseases  of  the  ear. 

Otitis  media  d" 25. 

Mastoiditis  cf 37. 

6—211072.  Acta  med.  Scandinao.    Vol.  LV. 


82  KOEIN    FAHR.EUS- 

Tumours. 

Sarcoma  femoris  & 8. 

»  durse  matris  cf 10. 

Carcinoma   linguse    ? 23. 

»  ventriculi  9 20. 

i>  recti  cf 3. 

»  »      ? 12. 

»  »      ? 13. 

»  »      ? 14. 

»  »      & 16. 

»  »      c^ 53. 

»  vesicae  urinariae   V 28. 

»  prostatse    cf 50. 

»  uteri  ? 31. 

»  »      ? 88. 

Myoma    uteri  ? 10. 

»  »       ? 8. 

»  »        ? 12. 

»  »       ? 15. 

Kystadenoma  dermoides  torquata    ?      ....    26. 
>>  »  »  ?      .    .    .    .    38. 

If  we  compare  this  table  with  what  has  been  said  above  about 
normal  values,  it  will  at  once  be  seen  that  the  suspension-stabi- 
lity of  the  blood  is  reduced  in  almost  all  diseases  investigated,^ 
and  further  that  this  reduction  in  most  cases  is  considerable. 

It  is  first  and  foremost  clear  that  the  suspension-stability  is 
reduced  during  various  kinds  of  infectious  diseases.  The  sinking 
speed  has  thus  been  found  to  be  increased  in  cases  of  diphteria, 
scarlatina,  typhus,  tuberculosis  in  different  organs,  syphilis; 
further  in  all  acute  inflammatory  diseases  such  as  bronchitis, 
especially  strongly  in  pneumonia  and  pleuritis,  in  endocarditis^ 
in  angina,  appendicitis,  nephritis,  pyelocystitis,  salpingitis,  tendo- 
vaginitis, osteomyelitis,  polyarthritis,  erysipelas,  inflammatory 
processes  of  the  ears  and  skin.  Two  of  the  highest  values  have 
been  obtained  in  cases  of  general  sepsis. 

The  sinking  speed  has  besides  been  found  to  be  increased  in 
cases  of  anaemia,  chronic  organic  disease  of  the  heart,  ulcus  ven- 
triculi, arthritis  deformans  and  tumours  of  various  kinds.  Espe- 
cially with  regard  to  these  groups  of  diseases  decided  conclusions 
must  be  deferred  until  greater  experience  of  the  stability-reaction 
has  been  gained.    I  only  indicate  a  few  lines  of  inquiry. 
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As  will  be  seen  by  the  following  explanation  of  the  factors 
which  determine  the  suspension-stability  of  the  blood,  we  can 
with  certainty  expect  that  every  more  pronounced  reduction  of 
the  red  corpuscle  number  will  lead  to  an  increased  sinking  velo- 
city of  the  same.  The  high  sinking  figures  in  two  cases  of  anaemia 
may  therefore  be  regarded  as  typical. 

The  increased  values  found  in  cases  of  ulcus  ventriculi  are  per- 
haps caused  by  anaemia  occasioned  by  hemorrhage.  But  it  is 
also  possible  that  the  defect  in  the  mucous  membrane  leads  to 
absorption  of  proteins  foreign  to  the  blood  —  a  circumstance 
which,  as  we  shall  soon  see,  in  all  probability  reduces  the  stability. 
The  high  sinking  figures  in  3  cases  of  arthritis  deformans  are  sur- 
prising as  it  is  here  a  question  of  a  decidedly  chronic  disease. 

The  figures  vary  in  cases  of  malignant  tumours.  Two  cases  of 
sarcoma  show  normal  and  slightly  increased  values  respectively. 
Among  12  cases  of  cancer  two  normal  values  are  found.  The  one 
lies  at  the  upper  limit.  The  second  of  these  cases,  whose  figure 
agrees  with  the  average  for  healthy  men  was  diagnosed  and  ope- 
rated at  a  very  early  stage.  The  remaining  10  cases  of  cancer 
have  from  slightly  to  very  strongly  increased  figures  of  sinking. 
It  is  yet  difficult  to  get  any  idea  as  to  whether  the  pathological 
generation  of  tissue  itself  produces  reduction  of  the  suspension- 
stability  or  if  this  change  is  only  a  consequence  of  tissue  destruc- 
tion  or  infection. 

In  four  cases  of  myoma  we  find  3  normal  and  one  slightly  in- 
creased value.  Two  cases  of  cystadenoma,  on  the  contrary,  have 
given  rather  strongly  increased  values.  Whether  the  cause  is  the 
tumour  or  the  torsion  of  the  same  is  uncertain.  Owing  to  what 
is  later  to  be  adduced  it  is,  however,  not  unlikely  that  the  latter 
circumstance  may  have  played  a  role  in  bringing  about  the  blood 
change. 

Further  I  have  investigated  the  suspension-stability  of  the 
blood  in  18  cases  of  mental  insanity,  hereby  making  use  of  the 
above-mentioned  micro-method,  for  which  reason  this  material 
cannot  simply  be  compared  with  the  other  cases. 

Imbecility  o^ ^,2. 

»  d" 1\2. 

»  9 \\2. 

Epilepsy  cf ^'2. 

Hysteria  d^ 1. 
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Dementia  prsecox    & ^/2. 

»  »  o^ V.i. 

»  »  d" 1'/?. 

»  »  o^ 1^'2. 

»  »  r^ 2. 

»  »           ? 2. 

»  »           o^ 2. 

»  ■          »           9 5. 

»  »           9 8. 

General  paralysis  cf^ 1  ^  2. 

»  »'       a" 5 '  2\ 

»  »         o^ 8. 

»  »         9 8. 

As  far  as  the  normal  values  of  the  micro-method  are  concerned, 
no  greater  collection  of  material  is  to  hand.  But  those  values 
which  are  higher  than  3  for  men  and  4  for  women  are  certainly 
pathological. 

While  in  imbecility,  epilepsy,  hysteria  and  most  cases  of  de- 
mentia praecox  low  values  were  found,  two  cases  of  the  lastnamed 
disease  or,  perhaps  better,  group  of  diseases  have  given  figures, 
which  certainly  signify  a  pathological  reduction  of  the  suspension- 
stability.  The  sinking  figure  8  for  instance  corresponds  roughly 
to  the  figure  30  of  the  macro-method. 

In  four  cases  of  paralysis  three  undoubtedly  pathological  value:s 
have  been  obtained.  From  this  fact  we  can  with  a  fair  amount 
of  certainty  draw  the  conclusion  that  the  suspension-stability 
of  the  blood  is  often  reduced  in  this  disease. 

We  might  a  priori  expect  to  find  high  sinking  figures,  where 
two  conditions  are  combined,  each  of  which  is  characterized  by 
reduced  suspension-stability.  This  has  also  proved  to  be  the  case 
in  some  pregnant  women  suffering  from  syphilis,  which  gave  the 
figures  60,  68,  74  and  85. 

Pregnant  women  with  albuminuria  and  nephritis  also  as  a  rule 
give  somewhat  higher  values  than  the  average  for  normal  preg- 
nancy as  the  following  figures  show: 

27!  32.  50.  50.  55.  65.  73.  85.      Average:  54.  6. 

In  eclampsia  gravidarum,  on  the  contrary,  the  average  was 
found  to  be  lower  than  the  normal  one,  but  the  figures  vary  very 
much: 

15.  27.  30.  35.  39.  40.  42.  43.  50.  52.  63.     Average:  39,6. 
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As  will  be  seen  from  the  following  cliapter  we  must  expect  an 
increase  of  sinking  velocity  of  the  red  corpuscles  on  the  introduc- 
tion of  foreign  protein  substances  into  the  blood.  It  may  then 
be  of  theoretical  interest  to  note  a  few  cases  placed  at  my  dis- 
posal by  Dr.  Perman  and  which  seem  to  prove  that  even  changed 
autoproteins  produce  an  analogous  reaction.  As  the  table  below 
shows,  Perman  made  the  observation  that  the  sinking  speed  is 
increased  in  cases  of  non-complicated  bone  fractures  and  after 
operations  without  complications. 


Non-complicated  fractures . 


Operations. 


Ulcus  duodeni.  Gastero  enterostomia  cf 
Hydrocele  testis.  Radical  operation  cf  . 
Hydrocele   testis.   Radical  operation   cf 


~    c    =  ^  ZO 


Fractura  malleoli  lateralis  et  medialis  dex.  ?           1.  12, 

5.  31. 

10.  32. 

Fractura  fibulae  sin.    d^ 0.  3. 

3.  24. 

Fractura  humeri  sin.  c/' 23.  20. 

36.  3. 


^     i?; 


oil 

£  "  § 

£  ?  IS 
r'        It- 

II 

0. 

4. 

7. 

25. 

11. 

6. 

0. 

2. 

2. 

24. 

5. 

22. 

0. 

5. 

4. 

29. 

7. 

16. 

9. 

16. 
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If  we  sum  up  the  experiences  of  the  stability-reaction  in  patho- 
logical cases  it  may  be  said  that  the  reduction  of  the  suspension- 
stability  of  the  blood  is  one  of  the  objective  symptoms  more 
usually  occuring.  It  may  be  questioned  if  it  is  not  the  most  usual. 
This  blood  change  is,  for  instance,  very  much  more  common  than 
fever.  Whilst  I  never  have  observed  any  case  with  a  considerable 
rise  of  body  temperature  with  normal  stability-reaction,  increased 
sinking  figures  are  often  to  be  fdli'nd  in  pathological  cases  without 
fever.  On  the  other  hand  in  cases  with  fever  there  seems  to  exist 
a  certain  parallelism  between  these  two  phenomena.  In  the  same 
way  as  the  degree  of  the  rise  in  temperature  corresponds  to  the 
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intensity  of  the  pathological  process,  so  the  reduction  of  the  sta- 
bility seems  to  do  the  same.  So  far  as  I  have  been  able  to  find 
high  and  lengthy  fever  is  always  accompanied  by  very  high  sink- 
ing figures. 

Judging  by  the  diagram  (fig.  4)  which  represents  the  tempera- 
ture (the  thin  line)  and  the  sinking  velocity  (the  thick  line)  in  a 
case  of  subcutaneous  abscess,  the  organism  reacts,  however,  against 
an  infection  for  a  longer  period  through  the  blood  change  in 
question  than  through  fever.  The  figures  on  the  left  side  refer  to 
the  temperature,  those  to  the  right  to  the  sinking. 

With  respect  to  the  clinical  importance  of  the  stability-reaction 
in  diseases  my  material  is  too  scant  and  too  little  studied  to  allow 
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of  detailed  conclusions.  Since  tliis  blood  change  occurs  in  so  widely- 
differing  diseases  the  reaction  will  probably  not  attain  its  greatest 
application  within  the  scope  of  differential  diagnostics.  But 
it  is  not  excluded  that  different  diseases,  which  in  other  respects 
have  similar  symptomatology,  may  give  different  high  sinking 
values.  The  chief  importance  should,  as  far  as  I  now  can  see, 
be  that  one  of  a  new  aid  for  judging  the  general  state  of 
health. 

As  to  the  possibility  of  employing  the  stability-reaction  for 
the  diagnosis  of  pregnancy  I  shall  here  express  myself  somewhat 
more  explicitly. 

After  what  has  been  said  above,  every  value  of  sinking  velocity 
obtained  in  a  healthy  woman  and  exceeding  12  (in  my  first  com- 
munication I  placed  the  highest  normal  value  at  11)  should  be 
equivalent  to  a  positive  gravidity-reaction. 

The  greatest  weakness  of  this  test  lies  in  the  fact  that  we 
must  presuppose  the  woman  to  be  healthy.  Through  this  condition 
the  importance  of  the  reaction  is  diminished  just  in  those  cases 
when  a  differential  diagnostic  aid  were  most  needful,  namely, 
when  it  must  be  determined  whether  there  exists  a  pathological 
change  or  pregnancy,  or  whether  a  pathological  change  is  compli- 
cated by  pregnancy  or  not.  If  the  reaction  turns  out  to  be  nega- 
tive in  such  a  case  as,  for  instance,  if  a  myoma  simulates  preg- 
nancy, one  may  —  with  a  fair  amount  of  probability  —  exclude 
a  not  all  too  early  pregnancy.  If  the  reaction  is  positive  there  is 
no  more  to  be  said  but  that  pregnancy  may  be  present. 

Whereas  I  consider  that  the  stability-reaction  may  be  of  a 
certain  value  in  order  to  establish  the  fact  as  to  whether  a  physio- 
logical pregnancy  is  present  or  not.  In  this  case  it  depends  espe- 
cially on  the  reaction  giving  a  result  at  a  sufficiently  early  stage 
of  the  pregnancy.  At  the  point  of  time  when  the  early  pregnancy 
can  be  diagnosed,  Bumm^  expresses  himself  as  follows:  »Immerhin 
bleibt  es  ein  Gebot  der  Klugheit  in  den  ersten  acht  Wochen,  wo 
alle  Erscheinungen  naturgemass  nur  wenig  ausgepragt  sein 
konnen,  mit  positiven  Meinungsausserungen  vorsichtig  zu  sein. 
Eine  nach  einem  Zeitraum  von  3—4  Wochen  wiederholte  Unter- 
suchung,  welche  bei  wirklich  bestehender  Schwangerschaft  eine 
Vergrosserung  des  Uterus  ergeben  muss,  fiihrt  am  bestem  zum 
Entscheid.» 

In  the  second  month  the  stability-reaction  has  given  positive 

^  BuMM.     Grandrisg  der  Geburtsliilfe.     Wiesbaden.     1914.     p.  142. 
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results  in  5  cases  out  of  8,  Thus  in  more  than  the  half  of  these 
cases,  the  stability-reaction  would  have  implied  a  strong  support 
to  a  positive  diagnosis.  In  the  third  month  all  my  cases  have 
given  positive  reaction.  It  must,  however,  be  pointed  out  that 
there  are  cases  of  even  more  advanced  pregnancy  w^hich  have  not 
shown  an  abnormal  reduction  of  the  suspension-stability  of  the 
blood.  As  the  tables  show,  one  case  in  both  the  fourth  and  fifth 
months  and  even  one  case  of  parturient  pregnancy  have  given 
normal    stability-reaction. 

There  is,  however,  an  important  circumstance  which  will  surely 
give  this  pregnancy-reaction  a  considerably  increased  reliability, 
and  which  may  possibly  be  of  importance,  when  it  is  a  question 
of  making  a  differential-diagnosis  between  an  early  pregnancy 
and  pathological  changes.  The  stability-reaction  is  a  quantitative 
reaction,  by  which  I  mean  the  fact  that  the  sinking  speed  of  the 
corpuscles  is  increased  with  advancing  pregnancy.  If  out  of  two 
tests,  taken,  for  instance,  at  intervals  of  two  weeks,  the  latter 
test  exhibits  the  increase  in  the  sinking  speed  characteristic  for 
advancing  pregnancy,  then  one  should  be  able  to  diagnose  preg- 
nancy with  a  fair  amount  of  certainty.  If,  on  the  other  hand,  the 
second  test  should  not  show  an  increase  in  the  sinking  speed,  then 
pregnancy  can,  in  all  probability,  be  excluded.  I  have,  for  in- 
stance, in  one  case  six  and  eight  weeks  after  the  last  menstruation 
obtained  the  values  11  and  17  respectively.  In  another  case  the 
sinking  speed  was  increased  from  6,  two  weeks  after  the  last 
menstruation  to  12  three  weeks  later.  Both  these  cases  are  record- 
ed on  the  diagram  given  earlier.    (Fig.  3.) 

In  connection  with  the  last-named  case  it  should  be  noticed 
that  several  of  the  low  values  which  are  obtained  during  the 
early  months  of  existing  pregnancy  may  in  reality  represent  an 
increase  of  the  sinking  speed  of  the  corpuscles  OAving  to  the  women 
in  question  having  had  low  normal  values. 

On  the  other  hand,  it  lies  in  the  nature  of  things  that  the  sta- 
bility reduction  in  conformity  with  all  symptoms  of  pregnancy, 
must  be  differently  developed  during  the  first  period  of  this  con- 
dition as  long  as  we  are  compelled  to  count  the  beginning  of  the 
same  from  the  end  of  the  last  menstruation;  for  instance,  a  preg- 
nancy calculated  according  to  this  principle  at  5  weeks  does 
not  need  in  reality  to  have  gone  on  for  a  longer  period  than 
2  weeks. 
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Since  my  first  paper  relating  to  tlie  varying  sinking  velocity 
of  the  red  corpuscles  under  physiological  and  pathological  con- 
ditions has  been  published,  several  clinical  researches  upon  the 
same  matter  have  been  added.  For  the  sake  of  completeness 
I  shall  give  a  brief  account  of  the  essential  results  of  these  works^ 

LixzENMEYER^  has  Continued  the  researches  begun  by  me  at 
Hober's  laboratory  and  also  worked  at  the  clinical  side  of  the 
matter,  whereby  he  chiefly  confined  himself  to  the  sinking  speed 
of  the  corpuscles  during  pregnancy.  Linzexmeyer  found  that 
the  sinking  velocity  was  constantly  increased  from  and  including 
the  fourth  month,  in  the  third  month  in  90  ^/q,  in  the  first  month 
in  60  %  of  the  cases.  He  considers  the  increased  sinking  velocity 
as  »ein  fast  sicheres  Schwangerschaftszeichen».  Moreover  he  says 
that  the  sinking  velocity  is  increased  during  menstruation.  The 
author  could  further  verify  that  the  sinking  speed  was  strongly 
increased   dui'ing   feverish    conditions. 

Plaut"^  has  investigated  the  sinking  velocity  in  nervous  and 
mental  diseases.  He  found  in  conformity  Avith  myself  that  women 
exhibited  in  general  higher  values  in  sinking  velocity  than  men. 
He  found  further  that  the  sinking  speed  often  was  increased  in 
paralysis,  lues  and  arteriosclerosis  whilst  epilepsy,  dementia 
prsecox,  melancholia  and  hysteria  gave  as  a  rule  normal  values. 

RuNGE^  obtained  about  the  same  results  as  Plaut  from  about 
the  same  group  of  diseases,  with  this  difference  that  even  cases 
of  dementia  praecox  not  infrequently  exhibited  strongly  increased 
sinking  velocity.  Runge,  as  Lixzenmeyee,  found  the  sinking 
speed  increased  during  menstruation. 

Popper  and  Wagxer^  have  made  investigations  upon  the 
sinking  speed  in  syphilis  and  have  found  that  in  70  %  of  the  cases 
it  is  increased  very  considerably  above  the  normal  values.  In 
cases  with  positive  Wassermaxx  reaction  increased  sinking  values 
in  about  90  %  were  obtained. 


*  LixzENMETER.  Eine  nene  Scliwangerschaftsreaktion  und  ihre  tlieoretische 
Erklarnng.  Zentralbl.  f.  Gynakologie.  Nr.  30.  1930.  Untersuchnugen  liber  die 
8enkungsgesehwindigkeit  der  roten  Blntkorperchen.  I.  Mitteilung.  Pfliigers  Ar- 
chiv.  Vol.  181.  1920.  Untersuchnugen  iiber  die  Senknngsgeschwindigkeit  der 
roten  Blntkorperchen.     Archiv  f.  Gynakologie.     Vol.  113.     1920. 

"  Plaut.  Untersuchnugen  iiber  die  .Senknngsgeschwindigkeit  der  Blntkorper- 
chen im  Zitratblut  bei  Nerven-  und  Geisteskrankheiten.  Miinch.  med.  Wochen- 
schr.     Nr.  10...  1920. 

^  RuNGE.  tJbfr  die  Senknngsgeschwindigkeit  der  roten  Butkorperchen  bei  Ge- 
sunden  und  Geisteskranken.     Miinch.  med.  Wochenschr.     Nr.  33.     1920. 

■*  Popper  und  "Wagner,  iiber  die  Sedimentierungsgeschwindigkeit  des  Lue- 
tikersblutes.     Med.  Klinik  Nr.  4G.     1920. 
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ScHEMENSKY^  fouiid  that  the  normal  values  for  the  sinking  velo- 
city lie  between  1  and  5  mm.  per  hour  for  men,  and  between  5  and 
10  mm.  for  women.  The  sinking  speed  was  increased  in  gravidity, 
arthritis  deformans,  icterus,  glomerulonephritis  in  pyelitis,  car- 
cinoma, tuberculosis  of  the  lungs,  tabes,  pyloric  stenosis,  ulcus 
ventriculi,  and  so  on. 

Ascher'^  has  stated  in  a  lecture  held  in  Munich  at  the  German 
ophtalmological  Association  that  the  sinking  speed  of  the  cor- 
puscles is  increased  in  primary  glaucoma.  He  could,  for  the  rest, 
verify  the  correctness  of  Plaut's  and  Popper's  researches.  Rapid 
sinking  was  further  proved  in  cases  of  orbital  caries,  scrofulosis, 
nephritis,  hypophysis  tumours  and  senile  marasmus. 

Schneider'  communicated  in  the  discussion  experiences  similar 
to  Ascher's  with  respect  to  the  glaucoma. 

Westergren^  has  carried  on  a  comprehensive  research  work 
upon  the  sinking  velocity  of  the  corpuscles  in  tuberculosis  of  the 
lungs.  He  found  the  sinking  speed  abnormally  high  in  the  majo- 
rity of  cases  with  this  disease  and  has  established  that  the  sinking 
speed  is  increased  in  all  those  cases  in  which,  judging  from  cli- 
nical signs  in  other  respects,  we  have  reason  to  assume  that  the 
pathological  process  is  active  and  further,  that  the  extent  of  this 
blood  change  stands  in  a  decided  parallelism  to  the  degree  of 
activity.  For  this  reason  Westergren  considers  that  the  sta- 
bility-reaction is  an  important  aid  for  stating  the  prognosis  of 
this  disease. 

Of  great  general  biological  interest  is  Westergren's  obser- 
vation that  the  sinking  speed  is  increased  by  tuberculin  injections. 
In  fig.  5  I  give  a  diagram  of  such  a  case.  The  figures  in  the  left 
corner  give  the  tuberculin  doses  in  milligrammes.  The  figures 
on  the  margin  to  the  left  refer  to  the  temperature,  those  on  the 
margin  to  the  right  to  the  sinking  speed  in  mm. 

It  may  finally  be  added  that  Runnstrom  and  Schou''  have 
found  the  sinking  speed  increased  by  disturbances  in  the  internal 


^  ScHEMENSKY.  Vcrgleicliende  Untersuchungen  liber  die  Senkungsgeschwin- 
digkeit  der  Blutkorperchen  im  Zitratblut  und  den  >'stalagmometrischen  Quotien- 
ten».     Muncli.  nied.  "Woeheusclir.     Nr.  43.     1920. 

-  AscHER.  Blntuntersuchungen  bei  Glaukom.  Klin,  llonaisbl.  f.  Angenheil- 
kunde.     Vol.  65.  p.  380.     1920. 

^  Schneider.     See  Ascher.  loe.  cit. 

*  Westergren.     loc.  cit. 

'"  Runnstrom  et  Shou.  Note  sar  la  sedimentation  des  globules  rouges  du  sang 
des  chevres  tlivroidectonisees.     Acta  zooloKica.     1920. 
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secretions/  The  researcli  is  carried  out  on  goats.  It  appeared 
that  goats,  on  which  the  thyroid  gland  was  extirpated,  on  an 
average  had  nearly  twice  as  high  sinking  speed  as  normal  goats. 


Summary. 


Attention  is  called  to  (he  fact  that  the  sinking  velocity  of  the  red 
corpuscles  in  human  blood  is  of  a  very  different  order  in  different 
cases.  To  characterize  this  property  of  the  blood  it  is  proposed 
to  use  the  term  suspension-stability .  Sloiv  sinking  velocity  is  equi- 
valent ivith  a  high  degree  of  stability  and  vice  versa. 

With  a  further  described  method  the  so-called  stability-reaction 
has  been  carried  out  in  about  400  cases  of  different  physiological 
and  pathological  conditions.  The  result  of  these  investigatio7is  is 
as  folloivs. 

The  suspension-stability  of  tfie  blood  is  higher  in  new-born  than 
in  adults.   {Average  of  sinking  values  in  new-born  ^  2  mm.  per  hour.) 

Between  healthy  7nen  {average  3.3  mm.  per  hour)  and  healthy 
non-pregnant  wotnen  {a.vera^je  7 .h  per  hour)  is  a  difference  to  be 
found,  inasmucli  as  the  first  named  show  as  a  rule  a  higher  degree 
of  stability. 

During  the  pregnancy  of  the  ivoman  the  suspension-stability  of 
the  blood  is  almost  without  exception  very  much  reduced  {average  for 

'  In  this  connection  a  statement  may  by  pointed  out  which  shonld  have  had 
its  place  in  the  first  part  of  this  work.  Even  in  the  older  medical  literature 
the  bnffy  coat  may  be  said  to  have  been  placed  in  connections  with  changes  of 
the  internal  secretions.  Wnuderlich  (Handbach  der  Pathologie  and  Therapie. 
iStuttgart.  1854.  Vol.  2.  1.  P.  68.)  asserts  that  the  bnffy  coat  is  usual  at 
the  age  of  puberty. 
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parturient  pregnant  icomen  44.9  per  hour).  As  fig.  3  shows  the 
sinking  values  are  increased  already  in  the  2.  month  of  pregnancy 
and  remain  higher  than  normal  at  least  in  the  2.  month  of  the 
puerperiuyn. 

The  suspension- stability  of  the  blood  is  reduced  in  almost  all 
investigated  cases  of  different  diseases.  This  blood  change  is  con- 
sidered to  be  one  of  the  most  usually  occurring  general  symptoms 
existing. 

With  a  certain  degree  of  probability  all  sinking  values  higher 
than  9  mm.  per  hour  for  men  and,  12  mm.  per  hour  for  non-pregnant 
women  are  counted  as  pathological. 


CHAPTER  V. 

The  phjsico-chemical  causes  of  the  reduction  of  the  sus- 
pension-stribility  of  the  blood. 

By  way  of  an  introduction  to  the  treatment  of  this  question, 
I  give  an  account  of  some  of  the  most  important  physical  laws 
regarding  the  motion  of  particles  through  fluid  medium.  ^ 

What  factors  influence  the  velocity  at  which  particles  descend 
in  a  fluid  owing  to  gravity?  (We  shall  confine  ourselves  to  the 
cases  in  which  the  particles  are  of  higher  density  than  the  fluid.) 

Firstly  the  heavier  a  particle  is  in  relation  to  the  fluid  the  more 
rapidly  it  sinks,  and  secondly  the  more  viscous  the  fluid  is  the 
more  slowly  does  the  particle  sink. 

The  third  principal  factor,  that  has  an  influence  on  the  sinking 
velocity  of  the  particle  is  the  size  of  it,  so  that  ceteris  paribus, 
larger  particles  descend  with  greater  velocity  than  smaller  ones. 
Mist  sinks,  for  instance,  more  slowly  than  rain  and  this  latter 
falls  more  rapidly  the  larger  the  raindrops  are.  Here  it  concerns 
fluid  particles  in  a  gaseous  medium,  but  the  case  is  the  same  in 


^  See  Lamb,  Hydrodynamics.  Cambridge  1916  p.  588.  Odkx,  Automatisch 
registrierbare  Methode  zur  mechanischen  Bodenanalyse.  Bull,  of  the  Geolog. 
Instit.  of  the  Univ.  of  Tpsala.  Vol.  16  p.  15,  or  KoUoidzeitsclirift  Vol.  26 
p.  100,  1920.  See  also  the  same  author  Om  fallningar,  Arkiv  fur  kemi,  mine- 
ralogi  och  geologi.     Stockholm,  Vol.  7.     Nr  26. 
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those  suspensions  which  more  immediately  concern  us.  Fine 
sand  sinks,  for  instance,  more  slowly  in  water  than  pebbles  do. 

As  a  special  case  of  this  observation  it  may  be  remarked  that 
particles  descend  more  slowly  if  they  are  distributed  in  the  sus- 
pension than  if  they  are  aggregated.  In  order  to  illustrate  this 
by  an  instance  taken  from  general  experience,  it  may  be  mentioned 
how  lumps  of  clay  sink  quickly  in  water,  whilst  dispersed  clay 
particles  form  a  very  stabile  suspension. 

As  to  spherical  particles  the  influence  of  the  above-mentioned 
factors  may  be  mathematically  expressed. 

The  »active>  gravity  of  a  spherical  particle,  suspended  in  a  fluid  is 

4 

T7  -  r"  (S— Si)  g; 

o 

where  r  is  the  radius  of  the  particle,  S  the  density  of  the  particle, 
Sj  the  density  of  the  fluid,  and  g  the  constant  of  gravity. 

The  resistance  exercised  by  the  fluid  on  a  moving  sphere  is, 
according   to    Stokes: 

6  ~  r  V  |t' ; 

where  v  is  the  velocity  of  the  motion  and  u.  the  absolute  viscosity 
of  the  fluid. 

The  motion  is  accelerated  as  long  as  the  gravity  is  greater  than 
the  resistance,  but  becomes  steady  from  the  very  moment  that 
these  forces  balance  each  other.  In  consequence  of  the  fact  that 
the  resistance,  as  the  formula  states,  increases  in  proportion  to 
the  velocity  of  the  particle,  this  takes  place  when  the  particle 
has  attained  a  certain  rate  of  sinking  speed.  When  this  »terminal 
velocity))  is  reached,  the  following  equation  consequently  is  given: 

3  -  r'  (S— Si)  g  =  6  -  r  V  v.;  or  v  =  -^  g  -^  rl 

This  the  so  called  Stokes'  Law  has  been  applied  to  a  considerable 
extent  in  physico-chemistry.  In  most  colloidal  suspensions  the 
particles  are  spheres.  It  has  been  possible  to  determine  the  size' 
of  the  particles  by  determining  their  sinking  velocity  and  find- 
ing their  density  and  the  density  and  viscosity  of  the  fluid. 

In  regard  to  those  numerous  suspensions  in  which  the  particles 
are  not  spherical,  as  is  the  case,  for  instance,  with  earth  deposits 
silted  up  in  water  or  with  chemical  precipitations,  the  Stokes' 
Law  can  be  applied  to  an  approximative  calculation  of  the  size 
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of  the  particles  (or  of  the  particle-aggregates).  With  that  aim  in 
view  Od^n  has  introduced  the  term  equivalent  radius,  by  which 
he  denotes  the  radius  of  an  imaginary  sphere  of  the  same  density 
and  terminal  velocity  as  the  actual  particle.  By  stating  the  equi- 
valent radius  of  a  particle  or  of  an  aggregate  of  particles  we 
have,  strictly  speaking,  only  characterized  the  hydrodynamic 
active  dimensions  of  the  particle  or  aggregate.  But  we  have 
stated  at  the  same  time  a  dimension  which  roughly  at  least 
corresponds  to  the  actual  size  of  the  particle  or  the  particle 
aggregate. 

Stokes'  Law  is,  however,  applicable  only  under  certain  con- 
ditions. 

Of  these  the  most  important  is  that  the  velocity  of  the  particle 
is  small,  which  will  be  the  case  if  the  radius  is  small,  the  viscosity 
of  the  fluid  is  great  and  the  difference  between  the  density  of  the 
particle  and  the  fluid  is  small.  Lamb  states,  as  an  instance,  that 
for  a  sphere  of  a  millimetre  radius  moving  through  water  the 
velocity  must  be  considerably  less  than  0.18  cm.  per  sec. 

Another  assumption  for  the  absolute  applicability  of  Stokes^ 
Law  is  that  the  fluid  shall  be  of  an  infinite  extension  in  relation 
to  the  particle.  An  outer  rigid  boundary  even  at  a  distance  of 
many  diameters  of  the  sphere  will  prevent  the  free  development 
of  the  fluid  currents  and  thus  increase  the  resistance.  The  same 
is  the  case  v.^hen  the  particles,  in  consequence  of  their  size  and 
number,  occupy  a  considerable  part  of  the  volume  of  the  suspen- 
sion. Od6n  has  experimentally  proved  that  the  increase  of  the 
concentration  of  a  suspension  over  and  above  a  certain  limit 
diminishes  the  sinking  speed  of  the  particles.  The  problem  has 
earlier  been  theoretically  treated  by  Cunningham^  and  Smo- 
LUCHOWSKi"'  amongst  others.  The  first-named  has  proved  that 
in  respect  to  more  concentrated  suspensions  Stokes'  Law  must 
be  modified  by  the  introduction  of  coefficients,  varying  according 
to  the  different  rates  of  concentration.  This  therefore  involves 
no  change  in  the  relation  that  even  in  concentrated  suspensions 
the  sinking  velocity  of  the  particles  is  proportional  to  the  diffe- 
rence in  density  between  them  and  the  fluid,  inversely  proportio- 


^  Cunningham.  On  the  velocitv  of  steady  fall  of  spherical  particles  through 
fmid  medium.  Proceed,  of  Royal  Society.  "'  Ser.  A.  Vol.  83.  p.  357  1909— 
1910. 

*  Smoluchowski.  On  the  practical  applicability  of  Stokes'  Law  of  resis- 
tance, and  the  modifications  of  it  required  in  certain  cases.  Proceed,  of  the 
fifth  intern.  Congress  of  Mathemat.     Vol.  2.  p.  192. 
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nal  to  the  viscosity  of  the  fluid  and  directly  proportional  to  the 
square  of  the  particle  radius. 


A.    The  causes  of  the  increased  sinking  velocity  of  the 
red  corpuscles. 

We  shall  now  try  to  apply  the  above-mentioned  physical  laws 
to  the  blood. 

The  first-named  qualification  for  the  applicability  of  Stokes' 
Law,  i.  e.  that  which  prescribes  that  the  speed  of  the  sinking  par- 
ticle shall  not  be  to  great,  is  fulfilled.  The  sinking  velocity  of 
the  corpuscles  lies  undoubtedly,  even  in  extreme  cases,  far  below 
the  critical  boundary. 

The  second  qualification  which  lays  it  down  that  the  suspension 
fluid  shall  be  of  infinite  extension  in  relation  to  the  moving  par- 
ticle is,  on  the  contrary,  not  realized  in  the  blood,  in  which  the 
corpuscles  occupy  nearly  half  the  volume  of  the  suspension. 
However,  if  we  presume,  for  the  present,  that  the  relative  volume 
of  the  corpuscles  is  the  same  in  all  cases,  we  may  draw  the  con- 
clusion that  the  sinking  velocity  of  the  corpuscles  is  proportional 
to  the  difference  in  spec,  gravity  between  them  and  the  plasma, 
inversely  proportional  to  the  viscosity  of  the  plasma  and  directly 
proportional  to  the  square  of  the  equivalent  radius  of  the  cor- 
puscles or,  in  case  there  prove  to  be  such,  to  the  square  of  the 
equivalent  radius  of  the  corpuscle  aggregates. 

The  increased  sinking  speed  of  the  corpuscles  during  pregnancy 
and  disease  may  consequently  be  conceived  to  depend  on  some- 
one or  more  of  the  conditions  mentioned  below. 

1)  The  spec,  gravity  of  the  corpuscles  is  increased. 

2)  The  spec,  gravity  of  the  plasma  is  diminished. 

3)  The  viscosity  of  the  plasma  is  diminished. 

4)  The  size  of  the  corpuscles  is  increased. 

5)  The  corpuscles  are  aggregated. 

In  several  cases  of  different  sinking  speed  I  have  examined 
the  properties  of  the  blood  in  the  above-mentioned  respects. 

1)  &  2)  The  spec,  gravity  of  serum  is  on  an  average,  according 
to  Hammarsten,^  1,028.  The  spec,  gravity  of  the  plasma  ought 
to  lie  some  thousandths  higher.  The  spec,  gravity  of  the  red  cor- 
puscles is  on  an  average  1,094  (according  to  the  values  obtained 

^  Hammarsten.  Lehrbach  der  physiologischen  Chemie.  Wiesbaden  1904  p^ 
154. 
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by  various  methods  of  investigations  by  Welcker,  Schmidt, 
Lehmann,  Valentin,  Arronet,  Schneider,  Herz,  Eykman.^) 
In  the  following  11  cases  the  stability-reaction  was  carried  out 
and  the  difference  between  the  spec,  gravity  of  the  corpuscles 
and  that  of  the  suspension  fluid  (citrate  plasma)  was  determined 
in  the  folloAving  way: 

After  the  sinking  speed  had  been  read  off  in  the  usual  manner, 
the  blood  tests  were  centrifuged  for  a  period  of  about  U  hour.  Then 
the  spec,  gravities  of  the  corpuscle-pulp  as  well  as  of  the  citrate 
plasma  were  determined  by  means  of  the  method  recommended  by 
Hammerschlag "  for  determining  the  spec,  gravity  of  the  blood.  This 
method  consists  in  ascertaining  the  chloroform -benzol  mixture  in 
which  a  suspended  drop  keeps  floating.  The  spec,  gravity  of  the 
chloroform-benzol  mixture  in  question,  which  is  determined  by  an 
areometer,  is  then  equivalent  to  that  of  the  blood  (in  this  case  to 
that  of  the  corpuscle-pulp  or  the  citrate   plasma). 


Stability- 
reaction. 

Spec,  gravity 
Citrate  plasma 

of 
Corpuscles. 

Difference 

1)  Healthy 

man     .    . 

.    1 

1.028 

1.09i 

0.06G 

2) 

woman    . 

.    o 

LO-25 

1.093 

0.0G8 

3)        . 

man     .    . 

.    4 

1.023 

1.091 

0.068 

4) 

>        .    . 

4 

1025 

1.094 

0.069 

5) 

> 

.    7 

1-028 

1.092 

0.064 

6) 

pregnant 

.  27 

1.023 

1.094 

0.071 

7) 

5 

35 

1.02.5 

1.095 

0.070 

8)        » 

» 

42 

1.022 

1.097 

0.075 

9)        > 

> 

45 

1.025 

1.095 

0.070 

0)  Pregnanl 

t.  Sepsis  . 

66 

1.028 

1.091 

0.063 

LI) 

Pvelitis 

90 

1.022 

1.095 

0.073 

As  will  be  seen,  there  exists  a  certain  degree  of  correspondence 
between  the  sinking  speed  and  the  difference  in  spec,  gravity 
between  the  corpuscles  and  the  citrate  plasma.  But  there  are 
also  exceptions,  as  for  instance  case  10.  It  is  further  easy  to  cal- 
culate, that  in  those  cases,  where  the  above-mentioned  difference 
is  high  in  a  rapidly  settling  blood  test  the  first  named  circumstance 
is  not  the  decisive  cause  of  the  latter.    If  it  was  so,  the  sinking 


^  See  Ppeiffer.  tjber  den  Fibringehalt  des  menschlicben  Blutes  und  die 
Beziehnngen  desselben  zur  sogenaunten  Crusta  phlogistica.  Zeitchr.  f.  klin. 
Med.  Vol.  33.  p.  234,  1897. 

'^  Hammekschl.vg.  Eine  neue  Methode  zur  Bestimmnng  des  specifischen  Ge- 
wichts  des  Blutes.     Zeitschr.    f.    klin.  Med.  Vol.  20,  p.  444.  1892. 
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speeds  in  for  instance  case  1  and  case  11  would  be  in  the  ratio  of 
66  to  73.  That  is  to  say  that  the  sinking  speed  in  case  11  should 
have  been  1,1  mm.  per  hour.  The  difference  in  the  sinking 
velocity  between  these  two  tests  should  thus  have  been  0,1  mm. 
but  the  actually  measured  one  is  900  times  as  great. 

It  ought  to  be  added  that  the  method  employed  to  determine 
the  spec,  gravity  of  the  corpuscles  has  given  somewhat  too  low 
values  because  of  the  fact  that  the  corpuscles  through  centrifuging 
are  not  completely  separated  from  plasma.  But  the  separation 
is  certainly  more  complete  in  the  rapidly  settling  tests  than  in  the 
slowly  settling  ones.  On  account  of  that,  the  above-stated  diffe- 
rences of  spec,  gravity  between  the  corpuscles  and  the  citrate 
plasma  certainly  diverge  from  the  reality  to  a  greater  degree  in 
the   slowly   settling   tests. 

Consequently,  we  may  draw  the  conclusion  that  the  variations 
in  the  spec,  gravity  of  the  corpuscles  and  the  plasma  are  of  no  or 
very  little  account  with  respect  to  the  variations  in  the  sinking 
speed  of  the  corpuscles.  The  correctness  of  this  conclusion  will 
be  stated  by  further  experiments  mentioned  in  another  connection. 

3)  In  order  to  find  out  whether  variations  in  the  viscosity  of 
the  plasma  could  explain  the  variations  in  the  sinking  velocity 
of  the  corpuscles  I  have  determined  the  same  in  18  cases. 

In  order  to  prevent  coagulation  1  made  use  in  these  eases  of 
sodium  oxalate  in  solid  form.  The  tubes  were  washed  with  a  satu- 
rated sodium  oxalate  solution  and  afterwards  dried  by  the  introduc 
tion  of  a  warm  air  current.  There  then  remains  a  fine  layer  of 
crystals  on  the  walls  of  the  tube,  which  are  sufficient  to  prevent 
coagulation.  When  the  sinking  had  been  measured  after  1  hour  in 
the  usual  manner  the  blood  tests  were  centrifuged.  The  viscosity 
of  the  oxalate  plasma  was  thereafter  determined  by  a  viscosimeter 
of  the  common  type  invented  by  W.  OSTWALD,  which  with  the 
experimental  temperature  employed  (20 )  gave  a  time  of  flow  for 
water  of  1.56  sees.  Iq  consequence  of  the  slight  influence  which 
possible  variations  in  the  spec,  gravity  of  the  plasma  exercise  I  have 
omitted  the  determination  of  it.  The  viscositj"  is  represented  only 
by  the  time  of  flow  in  sees,   (mean  value  of  double  determinations). 

Stability-reaction.         Time  of  flow. 

1)  Healthy  man 1  247 

2)  ^  .       1  247 

3)  »  »       2  252    . 

4)  »  »       2  264 

5)  >  >       4  250 

7 — 211072.  Acta  med.  Scaiidinai:  Vol.  LV. 


98  ROBIX    FAHR^US. 

Stability-reaction.  Time  of  flow. 

6)  Healthy  woman 10  264 

7)  Man.  Bronchitis 12  290 

8)  "Woman.  Angina 21  291 

9)  Man.  Furunculosis 25  279 

10)  Healthy  pregnant 39  275 

11)  Pregnant.  Albuminuria 52  265 

12)  Healthy  pregnant 59  280 

13)  »  »  74  333 

14)  >  »         (duplex)    ...    85  312 

15)  Pregnant.  Syphilis 85  321 

16)  Healthy  pregnant 90  312 

17)  Pregnant.   Albuminuria 93  291 

18)  »  Pyelocystitis 98  •  284 

A.S  will  be  seen  tlie  viscosity  of  the  oxalate  plasma  is  subject 
to  rather  important  variations.  But  on  the  whole  the  greater 
viscositv  is  to  be  found  in  those  tests  which  give  the  higher  sinking 
figures.  The  corpuscles  here  sink  more  rapidly  in  spite  of  the  fact 
that  the  suspension  medium  offers  a  greater  resistance  to  the 
falling  motion.  I  shall  later  on  try  to  explain  this  paradoxical 
state  of  affairs.  We  will  here  confine  ourselves  to  the  conclusion 
that  the  increased  sinking  speed  cannot  depend  on  a  reduction 
of  the  viscosity  of  the  plasma. 

4)  As  to  the  size  of  the  corpuscles  it  is  perfectly  clear  that  it  is 
not  subjected  to  such  great  changes  as  would  be  necessary  to 
explain  the  variations  in  the  sinking  speed.  That  would  imply, 
for  instance,  that  the  corpuscles  in  a  test  which  has  given  a  sta- 
bility-reaction of  25  should  have  an  equivalent  radius  5  times  as 
great  as  the  corjjuscles  in  a  test  which  has  given  a  stability-re- 
action of  1  and  thus  have  about  125  times  as  great  a  volume  in 
the  former  case  as  in  the  latter.  I  refer  to  fig.  8,  which  represents 
the  microscoj^ical  appearance  of  three  blood  tests  with  a  stability- 
reaction  of  1,  50  and  90  respectively.  The  photographs  were 
taken  with  the  same  enlargement.  The  size  of  the  corpuscles, 
as  far  as  we  can  determine,  is  the  same  in  the  three  tests.  It  may 
be  added,  that  Payer^  who  has  made  comparative  investigations 
upon  the  size  of  the  red  corpuscles  in  pregnant  cases  and  others, 
has  not  been  able  to  find  any  difference. 

The   only  cases  in  which  the  increased  size  of  the  corpuscles 

^  Payek.     Das  Blut  der  Schwangeren.     Arch.  f.  Gyn.    Vol.  71,  p.  421.   1904. 
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might  be  imagined  to  increase  the  sinking  velocity  are  in  those  of 
diseases  of  the  blood  where  megalocytes  make  their  appearance 
as,  for  instance,  in  pernicious  anaemia.  But  these  enlarged  forms 
are  too  few  in  number  to  exert  any  more  appreciable  effect  upon 
the  sedimentation  as  a  whole. 

5)  Thus  through  the  exclusion  of  the  above-mentioned  factors, 
we  are  forced  to  seek  the  explanation  of  the  phenomenon  in 
question  in  the  differing  degree  of  aggregate  formation  of  the 
red  corpuscles. 

As  I  have  already  sought  to  illustrate  by  a  few  instances  taken 
from  daily  experience,  there  exist  here  conditions  in  which 
apparently  insignificant  changes  bring  about  very  great  effects. 
In  order  to  illustrate  the  importance  of  the  aggregate  formation 
with  regard  to  the  sinking  speed  of  the  corpuscles,  the  following 
experiment  may  be  made.  If  on  the  surface  of  the  fluid  in  a  tall 
glass  cylinder  filled  with  0,9  %  NaCl-solution  a  drop  of  cor- 
puscle-pulp, obtained  through  centrifuging,  is  released,  the 
drop  will  sink  to  the  bottom  of  the  cylinder  in  the  course  of  a 
few  seconds.  If  now  the  corpuscles,  which  form  part  of  the  drop, 
are  distributed  in  the  fluid  through  shaking,  then  it  will  be  some 
days  before  all  the  corpuscles  have  deposited  themselves  at  the 
bottom.  The  aggregate  of  corpuscles,  the  drop,  sinks  thus  several 
hundred  thousand  times  more  rapidly  than  the  single  corpuscle, 
although  the  drop  is  certainly  of  somewhat  less  spec,  gravity  than 
the  single  corpuscle. 

An  examination  of  different  blood  tests  shows  that  the  blood 
with  regard  to  the  aggregate  formation  of  the  red  corpuscles  is 
subject  to  very  great  variations.  If  a  drop  of  blood  from  a  healthy 
man  is  spread  out  on  a  slide,  an  even,  red  layer  will  appear.  No 
granulations  are  to  be  seen  with  the  naked  eye.  The  same  proce- 
dure carried  out  with  blood  from  a  pregnant  woman  or  for  in- 
stance a  pneumonic  patient  gives  quite  another  picture.  Imme- 
diately after  being  spread  out  the  preparation  certainly  looks  the 
same  as  in  the  former  case,  but  a  few  moments  later  a  granulation 
begins  to  appear,  which,  up  to  a  certain  limit,  quickly  increases. 
It  looks  like  red  blotting-sand  strewn  about  on  a  layer  of  perfectly 
clear  fluid.  In  a  sufficiently  large  material  of  different  blood  tests 
we  find  all  transitions  between  tests  where  no  grains  are  visible  and 
tests  where  the  grains  are  as  big  as  pinheads.  As  will  be  further  de- 
scribed in  the  following,  the  microscopical  examination  shows  that 
the  grains  arise  through  clustering  or  aggregation  of  red  corpuscles. 
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On  comparison  between  the  degree  of  aggregate-formation  and 
the  sinking  speed  in  different  blood  tests  it  is  evident  that  there 
exists  a  parallelism  between  these  two  phenomena,  which,  as  far 
as  can  be  judged,  is  complete.  The  photograph,  fig.  6,  represents 
the  appearance  of  6  blood  drops  taken  from  different  blood  tests 
and  placed  on  a  tilted  slide.  The  blood  in  the  6  cases  from  left  to 
right  originated  from  the  following  cases,  that  gave  the  following 
stability  reactions. 

1)  Healthy  man 2 

2)  »         woman 7 

3)  '-         pregnant 28 

4)  Man.  Appendicitis 40 

5)  "      Pneumonia 68 

6)  >      Sepsis 1U2 


Fio 


It  appears  from  this  figure  not  only  that  the  corpuscles  are 
more  unequally  distributed  in  the  tests  at  the  right  side,  but  also 
that  the  corpuscles  have  here  deposited  themselves  to  a  great 
extent  at  the  lower  edge  of  the  drop.  This  figure  is  3  times  en- 
larged. In  fig.  7  an  18  times  enlargement  was  used.  The  blood 
tests  originate  from  the  following  cases  with  the  following 
stabilitv-reactions. 
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A)  Healhy  man 3 

B)  >       pregnant 37 

C)  »            »           60 
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Fig. 


D  represents  in  the  same  enlargement  as  the  other  photos  the 
appearance  of  blood  from  a  healthy  horse.  The  stability-reaction 
was  in  this  case  carried  out  in  a  longer  sinking-tube.  The  sinking 
was  at  the  rate  of  150  mm.  per  hour.  Horse  blood  is  thus  not  only 
characterized  by  an  extraordinarily  great  sinking  speed  but  also 
by  a  very  high  degree  of  agglutination.  This  circumstance  was 
jDointed  out  some  years  ago  by  De  Haan.^  Horse  blood  has  been 
used  to  a  great  extent  as  material  for  the  obtaining  of  white  cor- 
jiuscles.  For  that  preparation  the  well-known  fact  was  made  use 
of  that  the  red  corpuscles  in  the  blood  of  the  horse  settle  rapidly, 


^  De  Haan.  Tiber  die  Senkungsgeschwindigkeit  verschiedener  Blatarten  im 
Hinblick  auf  deren  Verwendbarkeit  fur  Phagocvtoseuntersuclinngeu.  Bioehem. 
Zeitsdir.  VoL  86,  p.  298,  1918. 
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whilst  the  white  corpuscles  sink  slowly  and  thereby  form  a  sepa- 
rate layer  above  the  red  sediment.  While  seeking  for  the  cause 
of  the  rapid  sedimentation  of  the  red  corpuscles,  De  Haan  redisco- 
yered  the  fact,  earlier  well-known,  that  horseblood  is  charac- 
terized by  a  very  strong  hemagglutination/ 


A. 


X'A- 


-'N 


Jv:^ 


C 
Fig.  8. 


-  The    sinking    speed    of   the  red  corpuscles  in  the  blood  of  different  animals 
was  according  to  Nasse  (Blut.  "Wagners  Handworterbuch  der  Physiologie.  Braun- 
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Fig.  8  represents  micro-photographs  (enlargement  about  400 
times)  of  blood  tests  originating  from  the  following  cases  with  the 
following    stability-reactions. 

A)  Healthy  man  1. 

B)  '  pregnant         45. 

C)  Pregnant.   Syphilis       68. 

The  first  of  these  photos  shows  the  well  known  microscopical 
appearance  of  a  fresh  blood  drop  originating  from  a  healthy 
person.  The  red  corjjuscles  are  arranged  in  typical  bonds,  so- 
called  rouleaux  (Geldrollen),  which  arise  through  a  number  of 
corpuscles  uniting  with  their  flat  sides  against  each  other.  The 
rouleaux  do  not  on  an  average  contain  very  many  corj^uscles,  they 
are  rather  irregular  in  form,  do  not  show  any  greater  tendency 
to  join  with  each  other  and  are  consequently  fairly  equally  distri- 
buted in  the  field  of  sight. 

The  second  and  third  blood  tests  in  point  of  principle  show 
the  same  arrangement  of  the  corpuscles,  but  there  is  a  considerable 
difference  with  regard  to  the  energy,  so  to  say,  with  which  this 
arrangement  is  carried  through.  Each  rouleau  contains  on  an 
average  more  corpuscles  than  in  normal  blood.  The  corpuscles 
are  more  closely  and  regularly  united  with  each  other.  The  great- 
est difference  between  normal  and  rapidly  settling  blood  is, 
however,  that  the  rouleaux  themselves  are  clustered  to  a  very 
high  degree.  The  piles  of  rouleaux  are  separated  by  large  lakes 
of  free  plasma. 

The  difference  in  the  microscopical  appearance  of  such  blood 
tests  appears  still  more  distinctly,  if  by  means  of  pressure  on 
the  cover  glass  fluid  currents  are  produced  in  the  preparation. 
In  normal  blood  the  corpuscle  rouleaux  fall  apart  at  the  slightest 
movement  in  the  fluid,  whilst  the  aggregates  in  the  rapidly  settling 
blood  are  not  disturbed  until  very  violent  currents  are  produced. 
The  roideaux  are  strained  and  stretched  like  rubber  tubes  before 
they  break.  It  is  almost  impossible  through  pressure  on  the  cover 
glass  to  obtain  a  complete  disaggregation.  The  aggregates  are 
consequently  not  only  larger  in  the  rapidly  settling  blood  but  have 
besides  a  decidedly  more  solid  structure.  Another  characteristic 
difference  is  that  the  formation  of  new  rouleaux  after  disaggre- 
gation  proceeds  very  much  faster  in  the  last-named  kind  of  blood 
than  in  normal  blood. 


scliweig  1842,    Vol.  1,  p.  121)  the  following,  if  we  begin  with  the  most  rapidly 
settling:  Horse,  cat,  dog,  rabbit,  goat,  sheep,  cattle,  birds,  hog. 
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Tlie  relation  between  aggregate  formation  and  sinking  speed 
can  also  be  studied  in  another  way.  If  the  sinking  of  the  cor- 
puscles in  citrate  blood  tests  is  followed  from  the  beginning  of 
the  sedimentation,  one  obtains  curves  of  that  kind  which  are  re- 
presented in  fig.  9.  I  have  here  put  down  as  ordinates  the  distan- 
ces, which  the  upper  corpuscle  layer  has  descended  in  different 
periods  of  time,  which  are  represented  by  the  abscissae. 


Fiff.  9. 


Curves  I.  II  and  III  show  the  course  of  the  sedimentation  in 
blood  tests  from  3  pregnant  women,  curve  IV  from  a  healthy  non- 
pregnant woman  and  curve  Vfrom  a  healthy  man.  It  appears  that 
the  sinking  during  the  first  minutes  is  very  slow  in  all  tests  and 
further  that  the  motion  at  the  beginning  is  accelerated.  But  a 
constant  speed  is  attained  in  all  tests  after  a  certain  period  of 
time,  which  is  shorter  in  the  rapidly  settling  tests  than  in  the 
slowly  settling  ones. 

It  can  be  mathematically  proved  that  a  single  corpuscle, 
practically  speaking,  attains  its  terminal  velocity  at  the  same 
moment  as  the  falling  motion  begins.  The  acceleration  at  the 
beginning  of  the  sedimentation  —  demonstrated  by  the  above 
depends  consequently  on  the  fact  that  the  corpuscles 


curves 


to  a  growing  extent  unite  into  aggregates.  As  a  subordinate  cause 
of  the  acceleration  we  must  keep  in  sight  the  circumstance  that 
aggregates   continually   increase   in   spec,   gravity,    through   the 
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plasma  in  the  liollow  spaces  between  the  rouleaux  gradually 
being  more  and  more  completely  pressed  out.  At  the  very  mo- 
ment when  the  sinking  velocity  becomes  constant,  the  aggregates 
have  obtained  their  definite  size  and  definite  spec,  gravity.  The 
curves  consequently  confirme  the  above-advanced  conclusion 
that  the  aggregateformation  is  more  rapid  in  the  rapidly  settling 
blood.  The  »aggregation  time»  in  the  different  tests  is  about 
6,  10,  15,  30  and  35  minutes. 

The  fact  that  curve  V  runs  very  nearly  as  a  straight  line  de- 
monstrates that  the  aggregate  formation  in  a  settling  blood  test 
from  a  healthy  man  is  very  little  developed,  less  than  we  might 
imagine,  having  regard  to  the  microscopical  picture.  The  expla- 
nation of  this  contrast  is  certainly  the  circumstance  that  the  cohe- 
sion of  the  corpuscles  is  so  weak,  that  they  cannot  keep  together 
to  any  large  extent  when  sinking  through  the  fluid. 

If  a  bloodtest,  in  which  the  course  of  the  sedimentation  has 
been  graphically  reproduced  in  the  above-mentioned  way,  is  then 
shaken  and  the  reproduction  is  repeated,  the  second  curve  will  be 
coincident  with  the  one  first  obtained.  This  fact  demonstrates  in 
the  first  instance  that  the  degree  of  agglutination  is  a  very  well 
defined  property  and  further  shows  that  the  agglutination  is  a 
completely  reversible  process.  But  as  a  proof  of  the  solidity  of 
the  aggregates  in  rapidly  settling  blood  tests,  it  may  be  pointed 
out  that  a  fairly  considerable  movement  in  the  fluid  is  needed  to 
get  coincident  curves.  If  in  such  a  blood  test  where  the  aggregates 
are  definitively  formed,  the  shaking  is  replaced  by  a  not  too 
strong  stirring,  the  new  curve  will  take  a  straighter  and  higher 
course,  which  proves  that  the  disaggregation  obtained  by  stirring 
was  not  complete. 

From  what  has  been  advanced  above  we  may  draw  the  conclu- 
sion that  by  far  the  most  important  cause  of  the  increase  of  the 
sinking  velocity  of  the  corpuscles  is  as  a  rule  increased  agglutina- 
tion. There  is,  however,  another  factor  which  I  have  not  hitherto 
taken  into  account,  but  which  after  what  has  been  pointed  out  in 
the  introduction  of  this  chapter,  must  be  assumed  to  exert  an 
influence  on  the  sinking  velocity,  namely  the  concentration  of  the 
suspension,  i.  e.  the  number  of  corpuscles  per  volume  of  blood. 

As  mentioned,  the  particles  in  a  concentrated  suspension  des- 
cend more  slowly  than  does  a  single  particle,  due  to  the  fact  that 
the  particles,  when  lying  closely  in  the  fluid,  mutually  impede  each 
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other's  descending  motion.    As  the  following  experiment  shows 
this  is  also  the  case  with  corpuscle  suspensions. 


Corpuscle-pulp  obtained  from  horse  blood  was  well  washed  in  0.9  % 
NaCl-solution  and  for  a  long  time  eentrifuged.  Different  quantities 
of  corpuscle-pulp  were  then  added  partly  to  a  0,9  %  NaCl-solution, 
partly  to  horse  serum  (to  which  ^/s  parts  of  0,9  %  NaCl-solution  had 
been  added,  in  order  to  diminish  the  sinking  speed  and  thus  facili- 
tate the  reading  off).  The  different  suspensions  were  mixed  by 
shaking  and  then  poured  into  socalled  sinking  tubes,  glass  tubes  280 
mm.  in  length  and  about  4  mm.  in  inner  diameter.  The  sinking 
was  measured  after  6  hours  in  the  salt  solution  suspensions  and  after 
40  mins.  in  the  serum   suspensions. 
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Corpuscles  in  percentage 
of  the  volume  of  the  suspension. 

The   sinking 
NaCl-solution. 

in  mm. 
Serum. 

1) 

0-7 

57 

— 

2) 

1.6 

m 

— 

3) 

3.2 

37 

— 

4) 

6.3 

20 

— 

5) 

11.8 

17 

130 

6) 

16.7 

14 

95 

7) 

25.0 

9 

60 

8) 

31.8 

5 

38 

9) 

37.5 

37-2 

22 

10) 

42.3 

3 

15 

11) 

46.4 

2\i 

11 

12) 

50.0 

2 

7 

13) 

53.1 

IV2 

5 

See  fig.  10.  Abscissae  —  percentage  of  corpuscles.  Ordinates- 
sinking  in  mm.  per  6  hours  and  40  mins.  respectivelj-.  The  lowest 
curve  represents  the  sinking  in  XaCl-solution,  the  uppermost  curve 
in  serum.  In  the  four  least  concentrated  suspensions  of  the  last- 
named  series  the  sinking  could  not  be  measured  exactly,  as  there 
was  no  distinct  demarcation  between  corpuscles  and  clear  serum. 
The  broken  line,  continuing  this  curve,  is  intended  to  give  an  approxi- 
mative idea  as  to  how  the  sinking  appeared  in  these  suspensions. 
The  sinking  velocity  was  extraordinarily  strong  in  tests  4  and  3, 
considerably  less  in  test  2  while  in  test  1  after  40  mins.  no  visi- 
ble sedimentation  had  taken  place  at  all. 

It  appears  from  these  curves  that  the  velocity  of  the  sedimen- 
tation is  decreased  with  increasing  concentration  of  the  corpuscle 
suspension  —  when  the  fluid  consists  of  NaCl-solution  as  well  as 
when  it  consists  of  serum.  It  is  only  the  least  concentrated  of  the 
last-named  suspensions  that  form  an  exception  to  this  rule. 

In  the  salt  solution  suspensions  the  sinking  velocity  is  very 
much  less  than  in  the  serum  suspensions.  This  circumstance, 
which  will  be  more  fully  treated  later  on,  is  due  to  the  fact  that 
the  corpuscles  do  not  agglutinate  at  all  when  suspended  in  NaCl- 
solution.  The  variations  in  the  sinking  velocity  of  this  series 
depend  consequently  on  the  different  number  of  corpuscles  alone. 
What  is  most  remarkable  with  respect  to  the  curve  of  this  series 
is  the  fact  that  it  exhibits  a  sharper  bend  at  a  place  corresponding 
to  a  concentration  of  the  corpuscles  of  about  5  %.  This  fact 
tallies  to  a  certain  degree  with  Cunningham's  above-mentioned 
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theoretical  calculations,  according  to  which  Stokes'  Law  with 
increasing  particle-concentration  is  modified  as  shown  by  the 
intermediate  line  in  the  figure  in  question.  (This  curve  gives  the 
sinking  during  a  certain  time  in  suspensions  of  different  particle- 
concentrations,  under  the  presumption  that  one  of  the  same  par- 
ticles descends  60  mm.  in  the  same  time  in  a  fluid  of  infinite 
extension.) 

Owing  to  the  agglutination  the  sinking  velocity  is  as  aforesaid 
much  greater  in  the  serum  suspensions  than  in  the  salt  solution 
suspensions.  But  there  are  also  two  other  fundamental  diffe- 
rences. The  one  difference  is,  that  —  if  we  start  from  'the  most 
concentrated  serum  suspensions  —  the  sinking  velocity  is  increased 
with  a  decreased  concentration  of  corpuscles  more  quickly  than 
in  the  salt  solution  suspensions.  As  far  as  I  can  see,  this  fact  cannot 
he  explained  otherwise  than  that  the  sinking  velocity  is  greater 
in  the  less  concentrated  serum  suspensions,  not  only  because  the 
corpuscle  aggregates  impede  each  other's  descending  motion  less, 
but  also  because  the  aggregates  become  larger.  If  this  interpre- 
tation is  correct,  then  the  dimensions  of  the  aggregates  should 
attain  a  maximum  in  a  suspension  containing  about  5  %  of  cor- 
puscles. In  the  still  less  concentrated  suspensions  the  aggregates 
dimmish  again  very  materially.  This  circumstance  —  the  other 
\  jdifference  —  is  owing  to  the  corpuscles  being  so  few  in  number 
^  and  lying  so  far  apart  from  each  other  that  no  larger  aggregates 
can  arise. 

Yet  another  proof  of  the  first-named  supposition  —  that  the 
agglutination  is  greatest  when  there  is  a  certain  excess  of  serum 
or  plasma  to  corpuscles  —  is  to  be  found  in  the  following  observa- 
tion. If  horse  or  human  blood  is  centrifuged  and  the  corpuscle- 
pulp  is  spread  out  on  a  slide,  the  microscopical  appearance  seems 
to  argue  that  the  adhesion  of  the  corpuscles  is  considerably 
reduced.  No  rouleaux  are  to  be  seen,  but  if  the  layer  is  if  suffici- 
ently thin  solitary  corpuscles  are  discernible.  If,  however,  plas- 
ma (or  in  the  case  of  horse  blood  —  serum)  is  added  to  such  a 
preparation,  the  rouleaux  formation  commences  at  once. 

The  experiment  given  below  shows  what  the  course  of  the  sink- 
ing is  in  citrate  blood  tests  that  originate  from  a  human  being 
and  in  which  the  corpuscle  number  has  been  varied  by  taking 
away  or  adding  plasma.  The  corpuscle  count  was  carried  out  in 
the  different  tests  by  the  ordinary  method.  The  sinking  was 
measured  after  1  hour.    The  result  —  represented  in  Fig.  11  — 
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shows  for  instance  that  the  sinking  velocity  is  about  doubled  by 
a  reduction  of  the  corpuscle  number  from  5  to  4  millions  in  every 
cubic  millimetre  of  blood. 
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The  blood  used  in  this  experiment  originated  from  a  patient 
suffering  from  tuberculosis  of  the  lungs.  It  had  a  corpuscle  num- 
ber of  5.9  millions  and  gave  a  stability-reaction  of  15.  The  rela- 
tive increase  of  the  sinking  velocity  in  experimental  dilutions  thus 
effected  is  less  in  blood  with  normal  suspension-stability. 

These  experiments  show  that  the  number  of  corpuscles  exerts 
no  little  influence  on  the  sinking  speed.  We  must  consequently 
expect  a  reduction  of  the  suspension-stability  of  the  blood  in  all 
cases  with  any  more  pronounced  oligocythemia,  whereas  any 
polycythemia  implies  a  factor  which  in  itself  makes  the  blood 
suspension  more  stabile.  It  must,  however,  be  kept  in  mind  that 
variations  in  the  number  of  corpuscles  is  as  a  rule  of  very  secon- 
dary importance  in  comparison  to  the  degree  of  agglutination. 
This  may  be  proved  —  among  other  things  —  by  observing  the 
fact  that  a  decrease  of  the  corpuscle  count  characterizes  neither 
pregnancy^  nor  tuberculosis  of  the  lungs-,  the  two  conditions  in 

'  See  ScHROBEE.  Untersuchungen  iiber  die  Beschaffenheit  des  Blutes  von 
Schwangeren  and  Wochnerinnen  Inang.  Diss.  Leipzig  1890,  or  Zangemeister. 
])ie  Beschaffenheit  des  Blutes  in  der  Schwangerschaft  nnd  der  Geburt.  Zeitschr. 
f.  Gebnrtsh.  u.  Gyn.     Vol.  49,  p.  92.     1903,  or  Payer  loc.  cit. 

^  ScHWERMANN.  Blutnntersiichungen  bei  Lnngentubercnlose.  Zeitschr.  f.  Tu- 
berculose.     Vol.  22,  p.  417. 
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which  the  suspension-stability  has  been  most  thoroughly  investi- 
gated and  as  a  rule  found  to  be  strongly  reduced. 

We  shall  now  discuss  the  question  as  to  whether  there  is  any 
possibility  of  calculating  the  size  of  the  aggregates  in  blood  tests 
settling  at  different  rates  of  speed  on  the  basis  of  Stokes' 
Law. 

The  average  sizes  of  the  red  corpuscles  in  man  are  usually  given 
as  set  down  in  the  following  table: 

Diameter       7.1  to  7.8  .w.  . 

Thickness  (at  periphery)       .     2.5  y- 
Thickness  (at  centre)     ...     1.0  to  2.0  ,w. 

There  are  to  be  distinguished  two  chief  types  of  descending 
positions;  the  corpuscle  may  move  broadside-on  or  edgeways. 
Gans^  has  proved  that  the  resistance  of  discs  is  greater  in  the  for- 
mer case  than  in  the  latter.  The  same  researcher  has  however 
calculated  that,  for  particles  of  the  size  here  concerned,  the  ten- 
dency of  taking  the  one  or  the  other  position  is  equally  great. 
We  may  convince  ourselves  of  the  correctness  of  this  calculation 
by  studying  the  sinking  of  the  solitary  corpuscle  microscopically. 
It  just  as  often  happens  that  the  corpuscle  descends  on  its  edge 
as  with  one  of  its  flat  sides  foremost  and  one  and  the  same  cor- 
puscle passes  slowly  over  from  the  one  descending  position  to  the 
other.  The  equivalent  radius  of  the  corpuscle  is  thus  properly 
speaking  variable. 

By  the  experiments  detailed  below  I  have  tried  to  deter- 
mine the  mean  value  of  the  equivalent  radius  of  the  red  cor- 
puscles. 

After  the  stability-reaction  had  been  carried  out  on  a  healthy  man 
and  a  healthy  pregnant  woman,  the  blood  tests  were  strongly  centri- 
fuged.  The  spec,  gravity  of  the  corpuscles  and  the  citrate  plasma 
were  obtained  according  to  Hammerschlag's  method  in  the  above- 
stated  manner.  The  absolute  viscosity  of  the  plasma  was  determined 
by  means  of  an  OSTWALD  viscosimeter  according  to  the  formula  y-  = 

"o  ^ ,    where    .«    is    the    value  for  sought,  S  the  spec,  gravity  of 

oo'  to 
the    citrate    plasma,    t   its  time  of  flow  in  sees,  So  the  spec,  gravity 


^  Gans.  Wie  fallen  Stabe  und  Scheiben  in  einer  reibenden  Fliissigkeit? 
Sitznngsber.  der  math.-physik.  Klasse  der  Akademie  der  Wissensch.  zu  Miin- 
chen.     Vol.  41,  p.  191,  1911. 
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of  water  (=  l),  and  to  the  time  of  flow  of  water  (=  138  sees).  As 
these  and  the  measurements  following  below  were  carried  out  at  a 
temperature  of  about  16 ,  I  have  put  down  y-o,  (the  viscosity  of 
water)  as  0,oii.  The  sinking  velocity  of  the  single  corpuscle  was 
determined  in  the  following  manner.  A  very  small  volume  of  cor- 
puscle-pulp was  added  to  some  few  ccm.  of  the  citrate  plasma  origi- 
nating from  the  same  blood  test.  A  part  of  this  suspension  was 
enclosed  in  a  small  glass  chamber,  which  was  closed  by  a  cover 
glass.  The  chamber  was  placed  on  the  object  table  of  a  Leitz 
binocular  microscope.  This  was  then  accurately  adjusted  to  a  red 
corpuscle  by  help  of  the  macro-screw,  a  chronograph  was  started 
and  by  means  of  shifting  the  micro-screw  of  the  microscope  the  des- 
cending corpuscle  was  followed.  A  record  was  taken  of  the  time 
that  it  took  for  the  corpuscle  to  descend  a  distance  corresponding  to 
one  rotation  of  the  screw.  This  distance  amounted  to  0.2  mm.  In 
each  case  10  such  measurements  were  taken. 


Healthy 
man. 

Stability-reaction    .    •    •. 2 

Spec,  gravity  of  the  corpnscles 1.091 

Spec,  gravity  of  the  citrate  plasma 1.025 

Viscosity  of  the  citrate  plasma 0.018 

Single  corpuscles  descended  0.02  cm.  in  sees  .      454 

387 


402 
385 
340 
368 
317 
307 
400 
Average    385 

According   to  Stokes'  Law  the  equivalent  ra- 
dius of  the  corpuscle  was  found  to  lie  in  cm. 


0.0002.55 
2.6 


Pregnant 
woman. 

60 

1.089 

1.026 

0.021 

420 

400 

534 

365 

420 

415 

540 

392 

540 

394 

442 

0.000263 
2.6 


It  appears  that  very  different  values  are  obtained  with  regard 
to  the  sinking  velocity  of  the  single  corpuscles  belonging  to  the 
same  blood  test.  The  reason  of  that  is  presumably  firstly  that  one 
or  the  other  of  the  above-mentioned  descending  positions  were 
predominant   during   the   period   of   observation,   and   secondly 
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that   the   spec,    gravity  of   the  red  corpuscles,  vary  in  the  same 
blood. 

Both  these  experiments  show  more  particularly  how  insigni- 
ficant the  viscosity  of  the  suspension  fluid  is  in  relation  to  the 
size  of  the  particle,  i.  e.  in  this  case  to  the  degree  of  agglutination. 
As  will  be  seen,  the  single  corpuscles  in  the  blood  of  the  pregnant 
woman  descend  on  an  average  even  more  slowly  than  the  single 
corpuscles  of  the  healthy  man. 

On  the. basis  of  these  experiments  we  can  get  an  approximative 
idea  of  the  dimensions  of  the  aggregates  in  blood  tests  of  differ- 
ent degrees  of  suspension-stability. 

According  to  the  above  figures  the  sinking  velocity  of  the  single 
red  corpuscle  in  citrate  plasma  may  be  estimated  at  about  2  mm. 
per  hour.  We  may  put  the  corpuscle  volume  in  the  blood  test 
of  the  ordinary  stability-reaction  at  30  ^o  of  the  volume  of  the 
whole  suspension.  Further  we  may  presume  that  the  concentra- 
tion of  the  citrate  plasma  suspension  modifies  the  sinking  velocity 
of  the  corpuscles  to  the  same  degree  as  was  the  case  in  the  above- 
mentioned  experiment,  where  the  sinking  velocity  was  tested  in 
differently  concentrated  NaCl-solution  suspensions  of  corpuscles. 
As  will  be  seen  from  fig.  10,  that  is  the  same  as  to  say  that  the 
corpuscles  in  a  30  %-suspension  descend  about  10  times  more 
slowly  than  the  single  corpuscle  in  a  fluid  of  infinite  extension. 

From  these  premises  we  may  conclude  that  the  corpuscles 
should  sink  about  0.2  mm.  per  hour  in  an  ordinary  'stability- 
reaction  blood  test,  if  they  were  not  aggregated.  Consequently 
we  can  prove  also  in  this  way  the  correctness  of  the  micro- 
scopical observation  that  the  corpuscles  are  to  a  certain  degree 
aggregated  even  in  the  most  slowly  settling  blood  tests.  As 
the  sinking  velocity  is  proportional  to  the  square  of  the  equi- 
valent radius,  we  find,  by  assessing  this  radius  of  the  single 
corpuscle  as  2.6  y-  that,  for  instance,  the  aggregates  in  a  blood 
test  of  a  healthy  man  with  a  stability-reaction  of  1,  must  have 
an  equivalent  radius  of  5.S  y-  and  thus  have  a  volume  about  11 
times  as  great  as  the  single  corpuscle,  or  in  other  words  be  compos- 
ed of  about  11  corpuscles.  As  I  previously  have  pointed  out, 
a  stability-reaction  of  75  represents  a  real  sinking  velocity  of 
something  like  300  mm.  per  hour.  An  analogous  calculation 
leads  to  the  conclusion  that  the  aggregates  have  consequently 
here  an  equivalent  radius  of  100  y-  on  an  average  and  are  composed 
of  about  58,000  corpuscles. 
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It  scarcely  needs  to  be  added  tliat  these  calculations  are  essen- 
tially only  approximate.  The  greatest  source  of  error  is  probably 
the  circumstance  that  the  aggregate  has  a  considerably  less  spec, 
gravity  than  the  corpuscles,  which  means  that  the  aggregates 
are  certainly  materially  larger  than  the  figures  assigned  to  them 
by  the  above-mentioned  equivalent  radii. 

It  may  finally  be  remarked  that  the  whole  method  of  determi- 
nation here  employed  may  not  perhaps  fully  tally  with  reality. 
It  is  probably  not  a  question  of  separately  descending  aggregates 
in  the  blood.  More  likely  the  aggregates  cohere  to  one  another 
irregularly  by  corpuscle  rouleaux,  so  that  the  structure  as  a  whole 
resembles  that  of  a  sponge.  This  arrangement  may  be  imagined 
as  modifying  the  sinking  velocity  in  two  directions.  On  the  one 
hand,  it  is  possible  that  the  velocity  is  decreased  through  the 
aggregates  piling  themselves  up  on  to  each  other  as  in  a  house 
of  cards.  On  the  other  hand,  it  is  also  possible  that  the  sinking 
velocity  is  increased  by  the  various  balks  uniting  more  and  more 
as  in  a  sponge  possessing  the  capacity  of  spontaneous  contraction. 
Which  of  these  two  conditions  is  predominant  and  in  what  degree 
they  affect  the  correctness  of  the  above  treatment  of  the  problem, 
I  cannot  at  present  determine. 

Before  leaving  the  connection  between  agglutination  and  sink- 
ing speed  of  the  red  corpuscles,  I  may  take  the  opportunity  to 
comment  on  the  terminology  here  employed  and  further  account 
for  the  title  given  to  this  paper. 

As  we  shall  see  from  a  succeeding  chapter  there  already  exists 
in  the  flowing  blood  of  the  capillaries  intra  vitam  a  certain  degree 
of  agglutination  during  pregnancy  and  diseases.  But  the  agglu- 
tination does  not  of  course  attain  to  the  same  degree  as  in  a  stag- 
nant blood  test.  The  agglutination  which  is  here  realized  is 
only  the  consequence  of  the  essential  property  of  the  blood  which 
consists  in  the  increased  tendency  of  the  corpuscles  to  agglutinate. 
It  seems  to  me  that  it  is  this  property  of  blood  which  ought  to  be 
designated  by  a  special  name. 

By  a  stabile  suspension  is  in  common  parlance  meant  a  suspen- 
sion, in  which  the  particles  (if  they  are  heavier  than  the  fluid) 
either  do  not  sink  to  the  bottom  at  all,  or  else  do  so  very  slowly. 

In  physico-chemical  literature  the  expression  stabile  suspension 
is  used  in  another  sense.  There  it  is  taken  to  mean  a  suspension 
in  which  the  particles  do  not  aggregate  or  more  correctly  speaking, 
have  no  or  little  tendency  to  aggregate.    There  are  several  sus- 
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pensions,  for  instance,  in  which  by  shaking,  we  can  prevent  the 
particles  from  uniting  into  larger  complexes,  although  the  sus- 
pension is  instabile  i.  e.  although  the  tendency  to  aggregation 
exists. 

As  far  as  I  can  see,  there  is  nothing  to  prevent  the  uniting  of 
these  two  significations  of  the  word  stabile  in  hematological  ter- 
minology, for,  as  we  have  seen  with  regard  to  the  blood  (and 
also  with  regard  to  many  other  suspensions),  a  change  in  the  stabi- 
lity in  the  physico-chemical  sense  consistently  brings  about  a 
change  in  the  stability  in  the  ordinary  sense  of  the  word,  provid- 
ing the  fluid  currents  cease. 

The  proposed  terminology  has  thus  the  essential  advantage  of 
embracing  in  one  idea  (different  degrees  of  suspension-stability) 
both  the  property  of  the  blood  in  the  organism  and  its  most  im- 
portant consequence  from  the  viewpoint  of  investigation  viz. 
the  degree  of  sinking  velocity. 


B.    The  causes  of  the  agglutination  of  the  red  cor- 
puscles. 

The  first  question  which  arises  is  whether  the  increased  agglu- 
tination is  due,  ultimately,  to  changes  of  the  corpuscles  or  to 
changes  of  the  plasma.  Expressed  in  other  words:  Is  it  the  agglu- 
tinahility  of  the  corpuscles  or  the  agglutination  capacity  of  the 
plasma  which  is  increased  during  pregnancy  and  diseases? 

The  first  experiments  consisted  in  simply  exchanging  the  cor- 
puscles and  the  citrate  plasma  of  two  blood  tests  which  showed 
considerable  difference  of  stability.  I  transferred  the  corpuscles 
from  a  healthy  man  to  the  plasma  of  a  pregnant  woman  and  vice 
versa.  It  appeared  that  the  male  corpuscles  sank  much  more 
rapidly  in  the  gravid  plasma  than  in  male  plasma,  but  not  so 
rapidly  as  the  gravid  corpuscles  in  the  gravid  plasma.  On  the 
other  hand  the  corpuscles  of  a  pregnant  woman  sank  less  rapidly 
in  male  plasma  than  in  gravid  plasma  but  not  so  slowly  as  male 
corpuscles  in  male  plasma.  I  give  here  a  typical  example.  The 
figures  denote  the  sinking  in  mm.  per  hour: 

Male  Gravid 

corpuscles.  corpuscles. 

Male  plasma 1  42 

Gravid  plasma 44  85 
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In  these  first  experiments  th.e  separation  of  the  corpuscles  and 
the  plasma,  in  order  to  make  possible  the  exchange,  was  effected 
simply  by  centrif uging  the  original  blood  tests.  The  suspension  fluid 
in  the  changed  tests  consisted  consequently  in  reality  of  a  mixture 
of  normal  plasma  and  gravid  plasma.  Another  imperfection  was 
that  all  the  corpuscles  of  the  man  were  transferred  to  the  plasma 
of  the  pregnant  woman  and  vice  versa.  Consequently,  the  result 
may  have  been  influenced  to  a  certain  degree  by  inequalities 
in  the  corpuscle  number. 

In  the  following  experiments  these  two  errors  have,  as  far  as 
possible,  been  avoided. 

Citrate  blood  tests  from  three  healthy  men  and  three  pregnant 
women  were  centrifuged.  After  the  plasma  has  been  taken  awaj^ 
the  corpuscle-pulp  in  all  tests  were  well-washed  by  0,9  %  NaCl- 
solution  and  strongly  centrifuged.  2  ccm.  of  the  corpuscle-pulp  thus 
obtained  were  suspended  partly  in  5  ccm.  of  plasma,  which  originated 
from  the  same  blood  test  as  the  corpuscles,  and  partlj^  in  5  ccm.  of 
plasma,  which  originated  from  a  blood  test  belonging  to  the  group 
of  opposite  degree  of  stability.  The  12  suspensions  were  well-mixed 
and  transferred  into  sinking  tubes.  The  sinking  was  measured  after 
1  hour. 

Experiment  1. 

Male  Gravid 

corpuscles.  corpuscles. 

Male  plasma 4  10 

Gravid  plasma 55  63 

Experiment  2. 

Male  Gravid 

corpusles.  corpuscles. 

Male  plasma 8  9 

Gravid  plasma 54  67 

Experiment  3. 

Male  Gravid 

corpuscles.  corpuscles. 

Male  plasma 16  21 

Gravid  plasma 45  50 

From  the  result  of  these  experiments  I  draw  the  conclusion  that 
the  different  degrees  of  agglutination  and  sinking  speeds  are 
chiefly  dependent  on  the  properties  of  the  plasma,  and  but  to 
little  extent  on  the  properties  of  the  corpuscles. 
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There  are  certain  objections  to  be  made  against  the  strength  of 
the  evidence  furnished  by  the  above  mentioned  experiments. 
(As  wellknown,  hemolysis  often  arises  at  the  bringing  together 
of  red  corpuscles  and  serum  from  different  individuals.  This 
circumstance,  observed  by  the  writer  in  one  case,  indicates  that 
the  suspending  of  corpuscles  in  plasma  from  another  person  must 
be  considered  as  a  severe  encroachment  on  the  integrity  of  the 
red  cells).  But  the  experiments  agree  with  several  later  mentioned 
facts  inasmuch  as  they  demonstrate  the  extraordinary  influence, 
which  the  properties  of  the  suspension  fluid  exert  over  the 
stability  of  corpuscles  suspensions.  Even  if  I  cannot*  exclude 
the  possibility  that  in  certain  diseases  the  increased  agglutina- 
bility  of  the  corpuscles  may  be  of  importance,  I  am  convinced, 
especially  with  regard  to  the  here  following  investigations,  that 
by  far  the  most  important  and  common  cause  of  the  reduction 
of  the  suspension-stability  of  the  blood  is  to  be  sought  in  the  in- 
creased agglutination  capacity  of  the  plasma.  The  experience  of 
inorganic  physico-chemistry  may  here  be  called  to  mind,  according 
to  which  the  stability  of  suspensions  is  due  far  more  to  the  pro- 
perties of  the  continuous  phase  than  to  those  of  the  disperse  one. 

Thus  the  next  question  in  the  problem  is  this:  In  what  does  the 
f)lasma  change  consist  which  asserts  itself  in  the  formi  of  increased 
agglutination  capacity? 

There  already  exists  —  as  we  have  seen  from  the  foregoing 
—  no  inconsiderable  degree  of  agglutination  or  rouleaux  formation 
in  the  blood  of  a  healthy  and  non-pregnant  individual,  and  there 
is  no  reason  to  presume  any  fundamental  difference  between 
this  aggregation  and  that  one  which  exists  during  pregnancy 
and  diseases.  The  only  difference  is  that  the  phenomenon  is 
much  more  strongly  prononunced  in  the  latter  cases.  This  cir- 
cumstance is  of  significance,  as  it  seems  to  show  that  also  the  plas- 
ma change,  which  is  the  cause  of  the  increased  agglutination,  is  of 
quantitative  and  not  of  qualitative  nature. 

The  simplest  explanation  of  the  variations  in  the  degree  of 
agglutination  during  different  conditions  is  this,  that  the  normal 
plasma  contains  an  »agglutinin»,^  which  is  increased  in  amount 


^  The  -word  agglutinin  is  here  and  in  the  following  used  to  indicate  a  sub- 
stance of  any  kind  which  possesses  the  property  of  agglutinating  red  corpus- 
cles. In  this  connection  it  may  be  pointed  out  that  I  find  it  appropriate  to 
let  the  tema  agglutination  also  embrace  the  phenomenon  of  rouleaux  formation, 
although  I  am  well  aware  of  the  fact  that  this  phenomenon  and  the  serologic 
hemagglutination  differ  from  each  other  in  fundamental  points. 
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during  pregnancy  and  diseases.  Consequently  a  concentration 
of  the  plasma  must  be  imagined  to  increase  the  agglutination 
capacity  of  the  same,  whereas  a  dilution  ought  to  have  the  oppo- 
site effect.  This  is  also  the  case  as  the  following  experiment  shows. 

Horse  blood  with  admixture  of  sodium  citrate  solution  was  centri- 
fuged.  The  corpuscles  were  washed  in  0,9  %  NaCI-solution.  3 
plasma  tests  were  concentrated  by  evaporation  in  vacuum  over  sul- 
phuric acid  different  volumes  of  water.  To  4  other  plasma  tests  was 
added  aqua  destillata  in  different  amounts.  The  respective  concen- 
tration and  dilution  are  given  below  in  percentage.  To  5  ccm.  of 
each  of  the  plasma  tests  were  added  3  ccm.  of  corpuscles.  The  sus- 
pensions were  mixed  and  poured  into  sinking  tubes.  The  sinking 
was  measured  after  30  mins. 
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See  fig.  12.  The  broken  line  shows  the  sinking  in  the  concent- 
rated, the  unbroken  in  the  diluted  plasma  tests.  The  abscissa;  give 
the  percentages  of  concentration  and  dilution  respectively. 
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The  difference  between  the  sinking  velocity  of  the  corpuscles 
in  the  concentrated  and  the  diluted  plasma  tests  may  to  some 
degree  depend  on  the  respective  increase  and  decrease  in  spec, 
gravity  of  the  corpuscles,  in  so  far  as  the  solutions  in  the  first  case 
are  hypertonic  and  in  the  latter  one,  on  the  contrary,  hypotonic. 
Different  degrees  of  aggregation  are,  however,  without  doubt  the 
most  important  cause.  In  the  concentrated  tests  the  agglutination 
was  found  to  be  highly  increased,  whereas  in  the  diluted  tests 
it  was  much  diminished.  It  may  be  remarked  that  Beneke^ 
has  earlier  made  the  observation,  that  the  rouleaux  formation 
continually  increases  in  a  fresh  drop  of  blood  which  is  kept  under 
microscopical  observation  in  a  chamber  over  concentrated  sul- 
phuric acid. 

The  agglutinating  substance  of  the  plasma  is  in  all  probability 
to  be  found  as  a  component  of  one  of  its  chief  constituent  parts, 
i.  e.  either  belongs  to  the  crystalloids  or  to  the  proteins.  The 
following  experiments  seem  to  prove,  that  the  agglutinative  pro- 
perties of  the  plasma  are  bound  up  with  the  last-named  group  of 
substances.  If,  namely,  one  dilutes  the  plasma  with  a  salt  solution 
of  about  the  same  composition  as  that  of  the  salts  which  form 
part  of  the  plasma,  i.  e.  a  Ringer-solution,  the  sinking  velocity 
is  decreased. 

Citrate  blood  of  a  horse  was  centrifuged.  The  plasma  was  mixed 
with  a  Ringer-solution  in  proportions  given  below.  To  5  ccm.  of 
each  one  of  the  different  mixtures  were  added  2  ccm.  washed  cor- 
puscle pulp.     The  sinking  was  measured  after  15    mins. 


Plasma. 

Ringer-solution. 

mm. 

10 
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120 
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8 

2 

100 

7 

3 

70 

6 

4 

45 

5 

5 

22 

4 

6 

7 

3 

7 
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1 

9 

0 

0 

10 
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*  Bexeke.    See  Handbuch  der  allgemeinen  Pathologie  von  Krehl  und  Marchand. 
Leipzig  1913.  2.2.  p.  143 
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See  fig.  13.  Farthest  to  the  left  pure  Ringer-solution,  to  the 
right  undiluted  plasma. 

The  result  will  be  the  same  if  the  test  is  carried  out  with  0,9  % 
NaCl-solution,  as  is  seen  from  the  following  experiment.  The  sinking 
was  here  measured  after  12   mins. 


Plasma. 

0,9  %  NaCl-solution. 

mm 
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Here  attention  may  be  called  to  the  above  discussed  fact,  which, 
is  also  clearly  shown  by  these  experiments,  namely,  how  insigni- 
ficant the  spec,  gravity  and  viscosity  of  the  suspension  fluid  is 
compared  with  the  agglutination.  The  pure  salt  solutions,  where 
the  sinking  speed  has  its  minimum,  are  of  lower  spec,  gravity 
and  of  very  much  less  viscosity  than  the  plasma.  On  the  other 
hand,  the  parallelism  between  sinking  speed  and  agglutination  of 
the  corpuscles  makes  its  appearance  in  the  most  striking  manner. 
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In  the  undiluted  plasma  tests  the  agglutination,  typical  for  horse 
blood,  is  to  be  found.  The  aggregates  diminish  with  decreasing 
concentration  of  plasma  from  tube  to  tube  and  in  the  pure  Ringer 
or  NaCl-solution  not  the  faintest  tendency  of  adhesion  between 
the  corpuscles  is  to  be  seen. 

In  consequence  of  these  experiments  it  was  easy  to  believe  that 
the  sought-for  agglutinin  belonged  to  the  proteins  of  the  plasma, 
A  priori  two  different  possibilities  might  here  be  considered.  Ac- 
cording to  the  one,  all  proteins  might  exert  an  equally  agglu- 
tinating influence.  If  such  were  the  case,  the  reduction  of  the 
suspension-stability  of  the  blood  would  be  dependent  dn  an  in- 
crease of  the  total  protein  amount.  According  to  the  other  possi- 
bility the  agglutinating  capacity  might  belong  to  different  protein 
bodies  to  a  different  extent  and  the  stronger  agglutination  would 
then  be  due  to  these  substances  having  increased  in  amount  at 
the  expense  of  the  less  or  non-agglutinating  protein  substances. 

In  order  to  prove  the  first  mentioned  of  these  possibilities  I 
have  tested  the  protein  percentage  of  the  plasma  in  18  cases. 

The  material  of  investigation  was  the  same  as  that  mentioned 
above,  which  was  used  for  the  determination  of  the  viscosity.  The 
plasma  was  thus  here  undiluted.  The  protein  percentage  was  esti- 
mated by  means  of  Bang's  Micro-Kjeldahl  method,  further  described 

later  on. 

Stability-reaction.         Total  protein  %. 

1)  Healthy  man 1  6"9 

2)  s  1  6-9 

3)  >  2  7-3 

4)  >  2  _  7-5 

5)  >  4  7-1 

6)  »  10  71 

7)  Man.  Broncliitis 12  7-9 

8)  "Woman.     Angina 21  7'1 

9)  Man.  Furanculosis 25  7"3 

10)  Healthy  pregnant 39  7-1 

11)  Pregnant.  Albuminuria 52  6' 6 

12)  Healthy  pregnant 59  66 

13)  >  >         74  7-8 

14)  >  »        (Duplex)  ....    85  7-6 

15)  Pregnant.  Lues 85  7'5 

16)  Healthy  pregnant 90  7-1 

17)  Pregnant.  Albuminuria 93  6'1 

18)  »        Pyelocystitis 98  6-2 
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As  shown  by  the  table,  there  is  no  agreement  between  the  sink- 
ing velocity  of  the  corpuscles  and  the  protein  percentage  of  the 
plasma.  In  the  two  last  cases  we  find  even  extremely  high  sinking 
figures  in  combination  with  rather  low  protein  values.  The  pro- 
tein percentage  is  consequently  at  least  of  subordinate  importance, 
for  the  variations  of  the  suspension-stability  of  the  blood. 

We  proceed  now  to  the  experimental  testing  of  the  other 
possibility,  viz.  to  the  analysis  of  the  agglutinative  property  of 
the  different  protein  substances  of  the  plasma. 

These  substances  must  probably,  as  Starli^'G^  emphasizes,  be 
regarded  as  forming  a  complex  unit  in  the  plasma.  But  by  several 
simple  means,  of  which  the  most  important  one  is  the  addition  of 
different  neutral  salts,  this  unit  may  be  broken  up.  The  protein 
substances  of  the  plasma  thus  separated  belong  to  the  two  chief- 
groups  of  proteins,  the  albumins  and  the  globulins.  The  first- 
named  group  is  represented  by  the  serum  albumin.  The  globulins 
of  the  plasma  are  divided  into  the  serum  globulin  and  the  fibrino- 
gen. 

The  chemical  constitution  of  these  substances  is  not  as  yet 
sufficiently  well-known  to  make  it  a  basis  for  their  classification, 
which  at  present  is  artificial,  based  chiefly  on  the  solubilities 
of  the  various  proteins  in  water  and  salt  solutions. 

Of  these  qualities  mainly  those  shall  be  called  to  mind  here, 
which  I  have  employed  for  the  following  preparation  and  deter- 
mination of  the  different  proteins. 

Serum  albumin  is  soluble  in  piu-e  water  and  in  a  half-saturated 
solution  of  ammonium  sulphate  or  a  completely  saturated  solu- 
tion of  magnesium  sulphate,  but  is  precipitated  by  complete 
saturation  with  the  first-named  salt. 

Serum  globulin  is  partly  soluble  in  water  (pseudo-globidin 
fraction)  and  partly  insoluble  (eu-globulin  fraction).  It  is  soluble 
in  about  a  27  °o-saturated  ammonium  sulphate  solution  and  in 
a  half- saturated  magnesium  sulphate  solution.  It  is  precipitated 
by  half-saturation  with  ammonium  sulphate  and  by  complete 
saturation  with  magnesium  sulphate. 

Fibrinogen  is  insoluble  in  pure  water  and  precipitated  by  27  %- 
saturation  with  ammonium  sulphate  and  half -saturation  with 
magnesium  sulphate.'    The  most  characteristic  property  of  the 

'  Stabling.     Principles  of  human  Physiology.     London,  1920.     p.  912. 
^  The    statement,    that  half-saturation  with  magnesium  sulphate  separates  the 
fibrinogen  from  the  serum  globulin,  originates  from  an  unpublished  work  by  Bang. 

d— 211072.  Acta  med.  Skandinav.    Vol.  LV. 
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fibrinogen  is,  of  course,  that  it  is  converted  under  certain  condi- 
tions into  fibrin. 

As  material  for  the  preparation  of  the  different  protein  sohi- 
tions  I  have  used  horse  blood,  with  admixture  of  sodium  oxalate 
at  a  ratio  of  2  to  1000.  The  preparation  was  carried  out  according 
to  the  following  plan. 

To  730  ccm.  plasma  were  added  270  ccm.  of  a  neutral  saturated 
ammonium  sulphate  solution.  After  the  mixture  had  been  standing 
for  about  1  hour,  the  precipitate  obtained  (=  the  fibrinogen  frac- 
tion) was  separated  on  the  filter. 

To  900  ccm.  of  the  filtrate  414  ccm.  saturated  ammorrium  sul- 
phate solution  were  added.  The  precipitate  obtained  (^  the  serum 
globulin   fraction)  was  deposited  on  the  filter. 

The  filtrate  was  completely  saturated  with  ammonium  sulphate 
(solid).  The  precipitate  (=  the  serum  albumin  fraction)  was  de- 
posited on  the  filter. 

The  fibrinogen  precipitate  and  the  serum  globulin  precipitate  were 
washed  with  27  %-  and  half-saturated  salt  solutions  respectively.  The 
washing  was,  however,  never  complete. 

All  three  precipitates  were  dissolved  each  in  the  least  possible 
volume  of  water  and  were  dialysed  by  means  of  parchment  paper. 
The  dialysis,  during  which  the  solutions  were  concentrated  by  means 
of  an  electric  fanblower,  was  continued  until  the  ammonium  sulphate 
percentage  had  gone  down  to  below  1  %.  Thereafter  the  remaining 
percentage  was  determined  in  accordance  with  Folin's  method. 

The  solutions  were  made  isotonic  with  plasma  by  admixture  of 
solid  ammonium  sulphate  to  a  concentration  of  I'e  %  and  filtered. 
In  the  now  clear  solutions  the  N  percentage  was  determined  by 
means  of  Kjeldahl's  method.  The  N-value  obtained  was  decreased 
by  a  figure  which  corresponded  to  the  ammonium  sulphate  X.  The 
rest  was  for  all  three  protein  solutions  multiplied  by  6  25.  The 
figures  obtained  and  calculated  to  100  parts  of  the  solution  was 
considered  to  give  the  protein  percentage.  (Thus  it  was  not  taken 
into  consideration  that  the  X  percentage  of  the  different  proteins  is 
not  quite  the  same).  By  admixture  of  isotonic  ammonium  sulphate 
solution  the  protein  solutions  were  diluted  to  the  desired  concentrations. 

In  serum  albumin,  serum  globulin  and  fibrinogen  solutions, 
thus  obtained,  the  sinking  velocity  of  horse  corpuscles  was  tested. 

Experiment  1. 

To  5  ccm.  of  serum  albumin,  serum  globulin  and  fibrinogen  so- 
lutions of  different  strength  as  given  below  and  further  to  the  same 
amount  of  an  isotonic  ammonium  sulphate  solution  were  added  3  ccm. 
washed  corpuscles.  The  suspensions  were  well-mixed  and  poured 
into  sinking  tubes.  The  sinking  was  measured  in  mm.  after  different 
periods  of  time  given  below. 


SUSPEXSIOX-STABILITY    OF   THE    BLOOD. 


123 


Mins. 

5 

10 

15 

20 

30 

45 

60 

90 

150 

Am.  sulph. 

solution 

1-6 

% 

0 

0 

0 

0 

0 

1 ',, 

3/4 

1 

2 

Serum  albu 

min 

1-3 

% 

0 

0 

0 

0 

0 

0 

0 

1  ., 

^/4 

2-5 

% 

n 

0 

0 

0 

0 

0 

0 

^4 

1 

3-8 

% 

0 

0 

0 

0 

0 

0 

1   ., 

1^2 

3 

5-0 

% 

0 

0 

0 

0 

0 

1  ., 

1 

0 

4 

6-3 

% 

0 

0 

1  ., 

1 

1>2 

3 

4 

6 

12 

Serum  glob 

ulin 

11 

% 

0 

0 

0 

0 

0 

0 

1  ., 

"i 

1 

2-1 

% 

0 

0 

0 

0 

0 

1  „ 

1 

2 

3 

3-2 

% 

0 

0 

1  ■„ 

1 

r  •> 

2 

4 

6 

12 

4-2 

% 

0 

1 

2 

3 

6 

12 

19 

28 

49 

5-3 

% 

1 

3 

6 

11 

20 

35 

48 

65 

103 

Bibriuogen 

1-0 

% 

0 

1 

1\'2 

2 

3 

6 

10 

16 

31 

2-0 

% 

1 

3 

7 

12 

22 

37 

51 

70 

102 

3-0 

% 

3 

17 

34 

50 

78 

115 

— 

— 

— 

4-0 

% 

6 

37 

80 

105 

— 

— 

— 

— 

— 

5-0 

% 

12 

85 

120 

— 

— 

— 

— 

— 

— 

The  spec,  gravity  of  the  strongest  of  the  three  different  protein 
solntions  was  determined  by  means  of  a  pyknometer,  the  relative 
viscosity  of  the  same  by  an  OSTWALD  viscosimeter. 
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Fig.  14. 
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The  diagram  fig.  14  graphically  represents  the  sinking  after  45 
mins.,  curve  I  in  the  fibrinogen  solution,  II  in  the  serum  globulin 
and  III  in  the  serum  albumin  solutions. 

From  the  same  material,  that  had  been  used  in  the  above  expe- 
riments equally  concentrated  solutions  of  the  three  proteins  were 
prepared.  Fig.  15  shows  how  the  sinking  had  proceeded  after  a 
period  of  about  3  hours. 

Experiment  2. 

This  experiment  was  carried  out  \\dth  freshly  prepared  protein  so- 
lutions in  exactly  the  same  way  as  the  former  one. 

Mins  10  20  30  45  60  120 

Am.  salph.  solntion  1'6  %  0  0  0  0  ^a  1 

Serum  albumin           I'S  ^  0  0  0  0  0  1 

3-0  ?^  0  0  0  0  1/2  2 

4-5  %  0  0  0  0  1  2 

5-0  %  0  0  0  0  11/2  3 

7-5  %  Q  0  0  1  2  5 

Serum  globuUn           fS  %  0  0  0  0  1  3 

od  %  Q  0  1  2  3  7 

4-5^0  2  4  8  12  28 

5-0  %  4  12  20  35  50  85 

Tb  %  6  20  45  80  100  132 

Fibrinogen                   1'5  %  1  2  3  4  5  12 

3-0  %  4  12  22  30  65  139 

4-5  %  30  75  110  150  175  222 

5-0  %  110  160  190  —  —  — 

7-5  %  200  —  —  —  —  — 

The  spec,  gravity  and  the  viscosity  of  the  different  solutions  were : 

Spec,  gra'sdty.  Viscosity. 

Serum  albumin  l"o  % 1"0313  1"61 

Serum  globulin  l"o  % 1"0318  1'99 

Fibrinogen  7' 5  51^ 1-0300  2'88 

As  we  migh-t  expect,  these  two  experiments  show  that  the 
sinking  velocity  is  less  rapid  in  the  pure  salt  solution  than 
in  the  solutions  containing  proteins  (except  the  least  con- 
centrated, serum  albumin  solutions  of  exp.  1),  and  that  it  is  in- 
creased with  rising  protein  concentration.  But  the  experiment 
shows  also  that  the  sinking  velocity  differs  very  much  in  solutions 

9tt— .21^072.   Actamed.  Scandinav.    Vol.  LV. 
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of  the  different  proteins.  The  sedimentation  is  ever  so  much  more 
rapid  in  the  fibrinogen  than  in  the  serum  globulin  solutions  and 
in  the  last  named  very  much  more  rapid  than  in  the  serum  albumin 
solutions.  The  differences  in  sinking  velocity  depend  entirely 
on  different  degrees  of  agglutination.  The  aggregation  is  extre- 
mely great  in  the  fibrinogen,  considerably  less  in  the  serum  glo- 
bulin and  is  but  very  slightly  developed  even  in  the  most  concen- 
trated serum  albumin  solutions.  Here  we  meet  again  with  the 
fact  that  the  sinking  is  more  rapid  in  the  more  viscous  fluid  on 
account  of  the  circumstance  that  the  more  viscous  fluid  produces 
a  higher  degree  of  aggregation. 

The  simplest  interpretation  of  these  experiments  is,  that  all 
the  three  chief  fractions  of  the  plasma  protein  possess  a  different 
degree  of  agglutination  capacity,  this  being  for  serum  albumin 
<  serum  globulin  <  fibrinogen. 

One  of  the  objections  vrhich  may  be  urged  against  such  an  in- 
terpretation is  that  the  strong  agglutination  capacity  of  the  serum 
globulin  fraction  depends  on  the  presence  of  fibrinogen  on  account 
of  the  circumstance  that  this  protein  is  not  completely  precipi- 
tated in  a  27  %  ammonium  sulphate  solution.  In  order  to  be  able 
to  explain  the  increased  agglutination  in  certain  clinical  cases  it 
is  of  special  importance  to  establish  whether  a  pure  serum  globulin 
solution  has  stronger  agglutination  capacity  than  a  serum  albumin 
solution. 

Experiment  S. 

The  serum  albumin,  serum  globulin  and  fibrinogen  solutions  were 
prepared  in  the  same  way  as  in  experiment  1  and  2,  with  the 
following  difference.  The  precipitate  obtained  by  half-saturation 
with  ammonium  sulphate  was  dissolved  in  730  com.  water.  To  this 
solution  were  added  270  ccm.  of  saturated  ammonium  sulphate  so- 
lution. A  rather  scanty  precipitate  hereby  arose,  which  was  filtered 
off  and  thrown  away.  The  filtrate  obtained  was  precipitated  through 
addition  of  an  equal  volume  of  saturated  ammonium  sulphate  solution. 
The  difference  is,  thus,  that  the  serum  globulin  only  contains  frac- 
tions, which  are  soluble  in  an  ammonium  sulphate  solution  about 
SO  %  strong. 


Slins. 

10 

20 

30 

60 

140 

Am.  sulph.  solution  1'6  % 

0 

0 

0 

1 

3 

.Serum  albumin           1"8  % 

0 

0 

0 

0 

2 

3-6  % 

0 

0 

0 

0 

2'/2 

5-3  % 

0 

0 

0 

'h 

3 

Tl  % 

0 

0 

0 

1 

5 
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Mins. 

10 

20 

30 

60 

140 

8-9 

% 

0 

0 

V2 

2 

10 

Serum  globulin 

ro 

% 

0 

0 

0 

1 

3 

2-1 

% 

0 

0 

V2 

IV2 

9 

3-1 

% 

0 

0 

V2 

2 

12 

4-2 

% 

0 

V'2 

1 

3 

20 

5-2 

% 

V2 

1 

2 

7 

40 

Fibrinogen 

0-9 

% 

1 

2 

3 

5 

30 

1-8 

% 

3 

9 

17 

40 

110 

2-6 

% 

13 

37 

60 

98 

— 

3-5 

% 

33 

83 

108 

— 

— 

4-4 

% 

55 

105 

— 

— 

— _ 

The  spec,  gravity  and  the  viscosity  of  the  different  protein  solu- 
tions were: 

Spec,  gravity.  Viscosity. 

Serum  albumin  4"4  ?^ 1'0242  1-27 

Serum  globulin  4'4  % 1'0245  r39 

Fibrinogen  4"4  % 1'025.5  2'18 

As  the  table  shows,  there  exists  even  here  a  decided  difference 
in  influence  between  the  serum  albumin  and  the  serum  globulin 
solutions,  but  it  is  not  so  great  as  in  experiments  1  and  2.  This  cir- 
cumstance might  possibly  prove  that  the  serum  globulin  solutions 
in  the  experiments  1  and  2  really  contained  fibrinogen.  But  the 
cause  may  of  course  also  be  this,  that  the  most  easily  precipitated 
serum  globulin  fractions  have  been  taken  away.  The  experiment 
gives  the  same  result  with  regard  to  the  viscosity  of  the  different 
protein  solutions  as  the  first  two  experiments. 

The  fact  that  serum  contains  proteins  of  different  agglutination 
capacity  is  further  shown  by  the  three  following  experiments  where 
I  have  prepared  the  serum  albumin  and  serum  globulin  solutions 
from  serum,  which  had  been  obtained  by  defibrination  of  horse 
blood. 


The  fractioning  was  effected  by  half-saturation  with  ammonium 
sulphate  in  the  same  way  as  in  the  former  experiments,  but  the 
dialysis  was  continued  so  long  that  the  solutions  became  practically 
free  from  salt.  (The  last  portion  of  water,  employed  for  dialysis  for 
a  duration  of  12  hours,  did  not  give  any  stronger  reaction  to  barium 
chloride  than  does  tap  water.)  The  isotonic  salt  concentration  was  in 
these  cases  obtained  through  addition  of  NaCl  in  substance  to  0*9  %. 
The    protein    percentage    was    determined    as    before  by  Kjeldahl's 
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method.     The  desired  protein  concentration  in  the  different  solutions 
were  obtained  through  dilution  with  0*9  %  NaCl-sokition. 


Experiment  -k. 

To  5  ccm.  of  a  0,9  %  NaCl-solution  and  to  equal  amounts  of 
serum  albumin  and  serum  globulin  solutions  were  added  2  ccm. 
corpuscles,  washed  in  NaCi-solution. 

Mins.  12  30  60 

NaCl-solution  0,9  ^ 0  1  2 

Serum  albumin  7'5  % 1  6  16 

Serum  globulin  I'h  % 65  105  115 

Experiment  5 

was  carried  out  in  the  same  way  as  experiment  4  with  freshly  pre- 
pared protein  solutions.  The  sinking  was,  besides,  tested  in  a  por- 
tion of  the  same  serum  wich  had  been  employed  for  this  preparation 
and  which  had  been  kept  in   an  ice-safe. 

Mins.  10 

NaCl-solution  0,9  ^ 0 

Serum 4 

Serum  albumin  T  % 0 

Serum  globulin  7  % 7 


Both  these  experiments  have  in  point  of  principle  given  the 
same  result  as  the  foregoing.  It  is  thus  of  no  importance  if  the 
salt  of  the  protein  solution  is  ammonium  sulphate  or  common  salt. 
Experiment  5  shows,  besides,  that  a  7%  serum  globulin  solution 
possesses  greater  capacity  for  agglutinating  the  corpuscles  than 
serum. 

In  the  following  experiment  I  have  tested  the  sinking  velocity 
in  various  mixtures  of  serum  albumin  and  serum  globulin  solu- 
tions. The  experiment  proves  the  fact  expected  that  the  sinking 
is  increased  with  rising  serum  globulin  percentage. 

Experiment  G. 

5  %  serum  albumin  and  serum  globulin  solutions  were  prepared 
in  the  same  way  as  in  experiments  4  and  5.  The  solutions  were 
mixed  in  the  proportions  given  below.  To  5  ccm.  of  each  of  the 
mixtures  were  added  2  ccm.  washed  corpuscles. 


14 

17 

0 

0 

11 

19 

0 

0 

34 

85 

30 

60 

1 

3 

3-5 

10 

5 

15 

12 

32 

30 

65 
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Serum  albuuiin.  Serum  globulin.         Mins. 

4  0 

3  1 

2  2 

1  3 

0  4 

In  the  following  experiment  I  have  compared  the  agglutination- 
in  a  fibrinogen  solution  with  that  that  one  taking  place  in  horse- 
serum. 

Experiment   7. 

The  fibrinogen  solution  was  prepared  in  this  case  according  to  the 
method  recommended  by  Hammarsten  (repeated  precipitation  bj- 
saturated  NaCl-sokition).  After  the  dialysis  had  been  discontinued 
the  remaining  XaCl  percentage  was  determined  according  to  MoHRs 
method  in  a  test  where  the  fibrinogen  had  been  precipitated  by 
boiling.  The  fibrinogen  solution  was  thereafter  made  isotonic  with 
plasma  through  addition  of  solid  common  salt.  The  fibrinogen  con- 
centration was  determined  by  means  of  Kjeldahl's  method  and  was 
found  to  be  0*65  %.  With  the  same  method  the  protein  percentage  of 
horse  serum  was  determined  and  found  to  be  6'9  %,  The  serum  in 
question  was  obtained  through  defibrination  of  another  portion  of  the 
same  horse  blood,  which  has  been  used  for  the  preparation  of  the 
fibrinogen.  The  serum  was  mixed  with  0'9  %  NaCl-solution  in  the 
proportions  given  below.  To  10  ccm.  of  these  mixtures,  likewise  to 
the  fibrinogen  solution,  were  added   4   ccm.   of  washed  corpuscles 


NaCl-solutioD. 

Serum. 

Mins. 

20 

30 

60 

10 

0 

0 

0-5 

1 

7 

3 

1-5 

2-5 

9 

5 

5 

6 

9 

23 

3 

7 

20 

36 

65 

0 

10 

69 

94 

125 

Fibrinogen 

solut: 

ion 

17 

28 

65 

As  will  be  seen  from  the  table,  the  fibrinogen  solution  in  question 
has  an  influence  upon  the  sinking  velocity  which  is  nearly  as 
great  as  a  serum  mixture  8  times  as  rich  in  protein. 

Whilst  all  the  above  mentioned  experiments  were  carried  out 
with  horse  corpuscles  I  have  finally  tested  the  sinking  velocity  of 
corpuscles  from  human  blood  in  different  protein  solutions  pre- 
pared from  horse  blood. 
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Experiment  8. 

In  10  ccm.  of  the  T's  %  serum  albumin,  serum  globulin  and 
fibrinogen  solutions,  used  in  experiment  2,  were  suspended  5  ccm.  of 
corpuscles,  which  had  been  obtained  from  a  healthy  man  and  which 
had  been  washed  in   1,6  %  ammonium   sulphate  solution. 

Mins.  10  15  20  25  120 

Serum  albumin 0  0  0  0  0 

Serum  globulin 2  4  14  TO  220 

Fibriuogpu 32  135  155  175  230 

From  each  of  these  suspensions  a  drop  was  taken  and  placed  on  a 
tilted  slide  and  photographed  (4-fold  enlargment).  See  fig.  16.  From 
left    to    right  serum  albumin,   serum  globulin  and  fibrinogen  suspen- 


Fig.  16. 

As  far  as  the  fibrinogen  is  concerned,  its  agglutination  capacity 
<?an,  however,  be  proved  in  another  and  easier  wav,  namely, 
by  comparing  the  sinking  velocity  of  the  corpuscles  in  plasma  and 
serum  of  the  same  blood. 

As  we  have  learnt  from  the  history  of  the  buffy  coat,  the  fact 
that  the  corpuscles  sank  more  rapidly  and  agglutinated  more 
strongly  in  the  freshly  shed  blood  than  in  the  defibrinated  con- 
stituted one  of  the  important  arguments  of  the  ancient  hematolo- 
ffists,  namelv,  that  the  dissolved  fibrin  must  be  considered  as 
playing  a  role  in  the  formation  of  the  buffy  coat.  The  correctness 
of  this  observation  is  confirmed  by  the  following  experiments, 
which  have  been  carried  out  partly  with  horse  blood  and  partly 
with  human  blood. 


The  blood  volume  obtained  from  one  and  the  same  blood- letting 
of  a  horse  was  di\-ided  into  two  portions,  to  the  one  of  which  was 
iidded    Vo    part    of  a  3  %  sodium    citrate  solution.      The  other  blood 
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portion  was  defibrinated  by  shaking  with  glass  beads,  and  thereafter 
citrate  solution  was  likewise  added.  The  blood  tests  were  well-mixed 
and  poured  into  sinking  tubes  300  mm.  in  length.  The  sinking  was 
measured  in  mm.  after  30  mins.  Most  of  the  horses  were  made 
use  of  for  the  preparation  of  different  kinds  of  antitoxic  sera. 

Plasma.  Seram. 

1)  Normal      horse 30  9 

2)  Diphteria      >       52  16 

3)  Tetanas        >       65  8 

4)  »  >       82  30 

5)  DipMeria      -^       110  40 

6)  >  »       122  55 

7)  »  >       127  38 

8)  »  >       172  122 

With  human  blood  the  experiments  were  performed  as  the  usual 
stability-reaction,  with  the  difference  that  one  of  the  two  blood 
tests  taken  from  each  patient  was  defibrinated  before  it  was  mixed 
with  the  citrate  solution.  I  give  also  to  each  case  the  corpuscle 
count  in  millions  per  cubicmillimeter  blood.  The  blood  tests  em- 
ployed in  these  experiments,  which  have  been  placed  at  my  disposal 
by  Dr.  WesteRGREN,  originated  from  male  patients,  suffering  more 
or  less  severely  from  tuberculosis  of  the  lungs. 

Stability-reaction  in  Corpuscle  count, 

plasma  serum.        millions  per  mni.^ 

1) 5                         0.5  5.2 

2) 7                         0.0  5.5 

3) 13                         1  4.8 

4) 15                        1  5.3 

5) 17                        1  5.1 

6) 20                        2  5.9 

7) 29                        2  5.5 

8) 34                        2  5.6 

9) 35                        4  5.5 

10) 42                        5  5.5 

11) 60  10  5.7 

12) 66  15  5.5 

13) 71  11  5.6 

14) 97  20  5..3 

15) 100  36  5.2 

The  last  named  experiments  show  that  the  sinking  is  on 
an   average   5.5    times  as  great  in  human  plasma  as  in  human 
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serum.  It  also  appears  from  these  experiments  as  well  as  from 
those  carried  out  with,  horse  blood,  that  there  exists  a  parallelism 
between  the  sinking  velocities  in  plasma  and  serum  in  so  far  as 
a  high  sinking  velocity  in  plasma  corresponds  to  a  relatively  high 
sinking  velocity  in  serum.  This  fact,  which  cannot  depend  on 
the  corpuscle  number  being  in  these  cases  reduced  (see  table), 
must  be  explained  either  as  due  to  the  agglutinability  of  the  cor- 
puscles being  increased  or  to  the  agglutination  capacity  of  the 
serum  being  increased.  If  we  take  the  great  differences  in  the 
sinking  velocity  in  the  defibrinated  blood  into  consideration,  the 
last  named  conclusion  seems  to  be  the  most  probable.     ' 

How  the  conversion  of  fibrinogen  into  fibrin  diminishes  the 
agglutination  can  also  be  observed  by  studying  a  fresh  drop  of 
blood  under  the  microscope.  Blood  from  a  healthy  man  is  most 
suitable  for  the  purpose.  If  during  the  first  few  minutes  by  pres- 
sure on  the  cover  slip  currents  are  produced  in  the  fluid,  which 
disaggregate  the  rouleaux,  these  latter  soon  form  again.  But 
there  comes  a  time  when  this  is  not  at  all  the  case  or  only  to  a  very 
limited  extent.  This  change  takes  place  at  the  same  time  as 
the  fibrin  network  begins  to  appear.  Heidenhain^  who  has 
observed  this  phenomenon  has  wrongly  interpreted  it  as  due  to 
the  corpuscles  becoming  indurated  after  standing  some  time  in 
shed  blood. 

Before  discussing  the  bearing  of  all  these  experiments  more  par- 
ticularly, it  is  suitable  to  give  a  survey  of  the  literature  concerning 
the  quantitative  changes  of  the  plasma  proteins  under  different 
physiological  and  pathological  conditions  and  besides  propound  the 
result  of  my  own  investigations  in  this  point. 

The  normal  composition  of  serum  and  plasma  with  respect  to 
their  proteins  is,  chiefly  according  to  Naegeli,"  the  following: 

The  protein  percentage  of  blood  serum  from  adults  lies  normally 
between  7  and  9  %.  Considerably  lower  values  are  obtained  from 
new-born,  varying  between  5.6  and  6.6  %. 

In  adults  60  to  80  %  of  the  serum  proteins  consist  of  serum 
albumin  and  40  to  20  %  of  serum  globulin.  The  ratio  of  the  serum 
albumin  to  the  serum  globulin  is  a  figure  often  given,  the  so-called 
albumin-globulin  ratio.  This  figure  does  not  normally  fall  below 


^  Heidenhain.  Tiber  die  Oberflachenkrafte  als  Ursache  der  sogen.  >Geld- 
rollenform*  der  roten  Blatkorpercheu  und  verwandter  Erscheinangen.  Folia  hsema- 
tologica.     Vol.  1,  p.  461.  1904. 

-  Njegeli.     Blutkrankheiten.     Berlin  und  Leipzig  1919,  pp.  60—68. 
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1.5.  It  is  on  an  average  higlier  in  the  new-born  than  in  adulst. 
Alder^  found  the  same  albumin-globulin  ratio  in  women  and 
men,  contrary  to  Tranter  and  Rowe,"  who  state  that  this  figure 
on  an  average  lies  lower  in  women  than  in  men.  The  last  named 
investigator's  result  having  been  obtained  by  means  of  a  more 
exact  method,  it  seems  probable,  however,  that  the  blood  of 
females  is  richer    in    serum    globulin  than  that  of  men. 

The  fibrinogen  constitutes  on  an  average  0.45  %  of  the 
plasma. 

If  we  begin  with  the  changes  of  the  last  named  protein  dur- 
ing physiological  and  pathological  conditions  it  is  true  that 
several  investigations  concern  the  fibrin  only.  But  we  are  cer- 
tainly entitled  to  conclude  that  a  more  considerable  increase  of 
fibrin  is  co-significative  with  an  increase  of  fibrinogen.  Con- 
cerning the  older  medical  literature,  which  only  embraces  re- 
searches into  the  fibrin  volume,  I  would  refer  my  readers  tothe 
first  part  of  this  treatise  and  only  call  to  mind  here  the  fact  that 
the  fibrin  was  found  to  be  highly  increased  in  amount  during  all 
inflammatory  diseases. 

As  to  later  researches,  it  is  stated  that  the  fibrinogen  percentage 
is  increased  during  one  physiological  condition,  namely  pregnancy. 
Lewt:xski^,  Laxdsberg^  and  Krosixg'  found  that  the  plasma 
of  a  pregnant  woman  is  on  an  average  about  45  %,  20  %  and  over 
100  %  respectively  richer  in  fibrinogen  than  that  of  a  non- 
pregnant woman. 

Further,  the  fibrinogen  or  the  fibrin  has  also  in  later  times  been 
found  to  be  increased  in  many  infectious  diseases  such  as  pneu- 
monia, tuberculosis  of  the  lungs,  pleuritis,  peritonitis,  rheumatism 
of  the  joints,  erysipelas,  scarlatina  (in  feverish  conditions  on  the 
whole)  according  to  researches  by,  amongst  others,  Halliburton,'' 

*  AuJER.  Die  physiologischen  Schw-ankangen  des  Mischniigsverhaltnisses  von 
Albumin  nnd  Globulin  im  menschlichen  Biutserum.  Deutsch.  Arch.  f.  klin.  Med. 
Vol.  126,  p.  61.     1918. 

'^  Tranter  and  Rowe.  The  refractometric  determination  of  albumin,  globu- 
lin   and  non-protein.     Journ.  of  American  med.   Assoc.  Vol.  65.,  p.  1433.     1915. 

^  Lewinski.  Beobachtungen  iiber  den  Gehalt  des  Blntplasmas  an  Sernm- 
albumin,  Serumglobulin  und  Fibrinogen.     Pfltlgers  Arch.     Vol.  100,  p.  611,  1903. 

*  La>T)Sberg.  Untersuchungen  iiber  den  Gehalt  dea  Blntplasmas  an  Ge- 
sammteiweiss,  Fibrinogen  und  Reststickstoff  bei  Schwangeren.  Arch.  f.  Gynae- 
kologie,  Vol.  92,  p.  693.     1910. 

°  Krosixg.     Das  Fibrinogen  im  Blute  von  normalen  Graviden,  Wochnerinnen 

und  Ekiamptischen.  Arch.  f.  Gynjekologie,  Vol.  94,  p.  317.     1911. 

®  Halliburton.  A  text-book  of  chemical  Phvsiologv  and  Pathology.  Lon- 
don 1891,  p.  306. 

10—211072.  Acta  med.  Scandinav.    Vol.  LV. 
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Lackschewitz/  Pfeiffer,'  Berggrun,^  Krosing,^  Dochez/ 
As  was  already  known  at  the  beginning  of  the  previous  century, 
and  as  was  verified  by  Pfeiffer  and  Krosing,  a  special  group 
of  infectious  diseases,  the  so-called  pyrexias,  embracing,  for 
instance,  typhus,  forms  an  exception.  Wixterxitz''  has  observed 
that  the  fibrin  is  increased  in  recent  cases  of  s}^hilis. 

There  are  also  experimental  animal  researches  by  which  the 
fibrin  or  fibrinogen  percentage  has  been  followed,  before  and 
during  infection.  It  is  according  to  Laxgsteix  and  Mayer,  ' 
MtJLLER^  increased  in  rabbits  by  different  kinds  of  infections 
especially  those  due  to  pneumococci  and  streptococci.  The  two 
first  named  investigators  found  in  agreement  with  the  clinical 
experience  that  inoculation  of  typhus  bacilli  do  not  produce 
fibrinogen  increase. 

It  ought  finally  to  be  noted  that  Moll,^  Lowy,^^  Modrakowski 
and  Orator^^  have  remarked  fibrinogen  increase  after  parenterally 
introduced  substances  foreign  to  the  blood  such  as  heterologous 
serum,  milk,  peptone  and  gelatin  solutions. 

As  to  the  degree  of  the  fibrinogen  increase,  it  is  generally  very 
considerable,  in  the  clinical  as  well  as  in  the  experimental  cases, 
and  rises  often  to  several  100,  and  even  1000  %  of  the  normal 
values. 

The  quantitative  determinations  of  serum  albumin  and  serum- 
globulin  are  of  later  date.    The  majority  of  these  researches  have 

'  Lackschewitz.  Uber  die  "Wasseraufnahmefaliigkeit  der  roten  Blntkorperchen 
nebst  einigen  Analysen  pathologischen  Blutes.     Inaug.  Diss.  Dorpat.  1892. 

-  Pfeipfee  loc.  cit. 

^  Beeggeun.  Uber  Fibrinausscheidung  beim  gesnnden  und  kranken  Kinde  nebst 
Analysen  normalen  und  pathologischen  Blutes.  Arch.  f.  Kinderheilkunde.  Vol. 
18,  p.  178. 

■*  Keosing  loc.  cit. 

'"  Dochez.  Coagulation  time  of  the  blood  in  lobar  pneumonia.  Journ.  of 
exp.  med.    Vol.  16,  p.  693     1912. 

"*  WixTEENiTz.  Zweiter  Beitrag  zur  chemischen  Untersnchung  dea  Blutes 
rezent  luetischer  Menschen.  Archiv.  f.  Dermatol,  u.  Syphilis.  Vol.  101,  p.  227, 
1910. 

'  Langstein  und  Matee.  Uber  das  Verhalten  der  Eiweisskorper  des  Blut- 
plasmas  bei  experimentellen  Infektionen.  Hofmeisters  Beitiage.  Vol.  5,  p.  69. 
1903-04. 

^  MuLLEE.  Uber  chemische  Veranderungen  des  Knochenmarks  nach  intra- 
peritonealer  Bacterieneinspritzung.  Hofmeisters  Beitrage.  Vol.  6,  p.  454.  1904 
—05. 

®  Moll.  Die  blutstUlende  Wirkung  der  Gelatine.  Wiener  klin.  Wochen- 
schr.  p.  1215.     1903. 

^°  LowT.  Uber  Fibrinogenvermehrung  im  menschlichen  Blute.  Zentralbl.  f. 
in.  Med.,  p.  833.     1916. 

"  MoDRAKOwsKi  und  Oeatoe.  Uber  positive  und  negative  Fibrinngenschwan- 
kungen  im  Blute  abhangig  von  Erst-  und  Wiederinjection  von  Pepton  und  Ei- 
weissubstanzen.     Wiener  klin.  Wochenschr.     Vol.  30,  p.  1093. 


SUSPENSION.STABILITY   OF   THE   BLOOD.  lo5 

been  carried  out  during  the  last  few  years  with  the  improved 
methods  of  Robertson^  and  Rohrer.^ 

Hoffmann^  proved,  however,  as  early  as  in  the  beginning  of  the 
eighties  that  the  albumin-globulin  ratio,  was  in  general  diminished 
in  sick  people  and  he  considered  that  this  figure  was  less  than  1 
only  in  individuals,  who  were  severely  ill. 

Halliburton^  states  that  the  serum  globulin  is  increased 
during  acute  infectious  diseases.  The  figures  of  Limbeck  and 
PiCK^  show  serum  globidin  values  higher  than  the  normal  in  cases 
of  infectious  diseases,  nephritis  and  diabetes.  NoGuciti''  considers 
the  serum  globulin  increase  as  more  characteristic  for  the  activity 
of  a  luetic  infection  than  is  the  Wassermann  reaction. 

Epstein'  emphasizes  as  the  most  remarkable  resiUt  of  a  com- 
prehensive research  upon  the  chemistry  of  the  blood  serum  the 
extraordinary  displacement  of  the  salt  precipitation  limit  between 
serum  albumin  and  the  serum  globulin  under  pathological  con- 
ditions. He  found  the  globulin  increased  in  those  heart  diseases 
with  symptoms  of  decompensation,  in  various  diseases  of  the 
lungs,  above  all  in  pneumonia,  in  diabetes  mellitus  and  in  paren- 
chymatous nephritis.  In  the  last  named  disease  the  globulin  may 
comprise  as  much  as  95  %  of  the  protein  amount  of  the  serum. 
In  sharp  contrast  stands  the  chronic  interstitial  nephritis  which 
shows  normal  or  subnormal  values.  This  gave  rise  to  Epstein's 
reflection  that,  whilst  the  non-protein  N  percentage  is  a  measure 
of  the  insufficiency  of  the  kidneys  so  is  the  serum  globulin  percen- 
tage a  measure  of  the  intensity  of  the  infection. 

RoHRER^  states  that  the  serum  globulin  is  increased  in  severe 
cases  of  cancer  and  pernicious  ansemia. 

Alder^  has  undertaken  an  extensive  research  upon  the  serum 


*  Robertson.  A  micro- re fractometric  method  of  determining  the  percentages 
of  globulin  and  albumin  in  very  small  quantities  of  blood-serum.  Journ.  of 
biol.  Chem.    VoL  23,  p.  233.     1915. 

'■^  RoHRER.  Bestimmung  des  Mischungsverhaltnisses  von  Albumin  und  Globu- 
lin im  Blutserum.     Deutsch.  Arch.  f.  klin.  Med.     Vol.  121,  p.  221.    1916—17. 

^  Hoffmann.  Globulinbestimmung  in  Ascitesfliissigkeiten.  Arch.  f.  exp 
Pathologie.    Vol.  16,  p.  133.     1882—83. 

*  Halliburton,  loo.  cit. 

^  Limbeck  und  Pick,  tjber  die  quantitativen  Verhaltnisse  der  Eiweisskor- 
per  im  Blutserum  von  Kranken.     Prager  med.  Wochenschr.  1893,  p.  133. 

®  NoGUCHi,  cit.  Deutsch.  med.  "Wochenshr.  1909,  p.  1247. 

'  Epstein.  A  contribution  to  the  study  of  the  chemistry  of  blood  serum. 
Journ.  of  exp.  Med.  Vol.  16,  p.  719,  1912  and  Further  studies  on  the  chemistry 
of  blood  serum.     Journ.  of  exp.  Med.  Vol.  17,  p.  444.     1913. 

*  RoHRER,  loc.  cit. 

^  Alder.    Anhaltspunkte    fiir   die   Prognosenstellnng    der   Lungentubercalose 
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proteins  in  tuberculosis  of  the  lungs.  A  pronounced  parallelism 
was  found  to  exist  between  the  serum  globulin  percentage  and  the 
intensity  of  the  infection.  »Diese  Globulinvermehrung  hangt  von 
der  Aktivitiit  des  primaren  Lungenleidens  ab,  sie  kann  als  Grad- 
messer  der  Allgemeinintoxication  gelten.»  The  author  considers 
the  globulin  determination  of  considerable  value  for  the  prognosis 
of  the  disease. 

The  experimental  infection  of  rabbits  brings  about  serum  glo- 
bulin increase  according  to  Langstein  and  Mayer^  and  to  Hur- 
wiTZ  and  his  co-workers."  Langstein  and  Mayer  found  this 
to  be  the  case  not  only  with  pneumococci  and  streptococci  but 
also  with  typhus  bacilli.  Hurwitz  has  stated  that  intoxications, 
produced  by  experimental  obstruction  or  closing  an  intestinal 
loop,  also  change  the  serum  proteins  in  the  same  direction. 
Wells^  and  Buck^  have  observed  increased  serum  globulin  values 
in  rabbits  suffering  from  uterus  abscess  or  peritonitis. 

Several  serological  researches  have  shown  that  the  immuniza- 
tion process  in  horses  employed  for  the  preparation  of  different 
kinds  of  immune  sera  is  generally  followed  by  an  increase  of  the 
serum  globulin  at  the  expense  of  the  serum  albumin.  (Hiss  and 
Atkinson,^  Joachim,'^  LedinghamJ  Gibson  and  Banzhaf.^) 

aus  refractometrischea  und  viscosimetrischea  Serumantersuchungen.     Zeitschr.  f. 
Tubercalose.     Vol.  31,  p.  10.     1919. 
^  Langstein  und  Mayer,  loc.  cit. 

*  Hurwitz  and  Meyer.  Studies  on  the  blood  proteins.  The  serum  globu- 
lins in  bacterial  infection  and  immunity.  Jonrn.  of  exp.  Med.  Vol.  24,  p.  515. 
1916.  Hurwitz  a.  Whipple.  Albumin-globulin  ratio  in  experimental  intoxi- 
cations and  infections.  Journ.  of  exp.  Med.  Vol.  25,  p.  231.  1917.  Meyer, 
Hurwitz  and  Taussig.  Albumin  globulin  ratio  in  antitoxic  immunity.  Journ. 
of  infect,  dis.     Vol.   22,  p.  1.  1918. 

^  Wells.  The  influence  of  age  and  of  diet  on  the  relative  proportions  of 
serum  proteins  in  rabbits.     Journ.  of  biol.  Chem.     Vol.  15,  p.  37.     1913. 

*  Buck.  Effects  of  chloroform  and  of  ether  anesthesia  on  the  protein  con- 
tents of  the  blood  serum  of  rabbits.  Journ.  of  Pharm.  and  exp.  Ther.  Vol.  5, 
p.  553,  1913—14. 

^  Hiss  and  Atkinson.  Serum-globulin  and  diphteric  antitoxin.  A  compara- 
tive study  of  the  amount  of  globulin  in  normal  and  antitoxic  sera,  and  the  re- 
lation of  the  globulins  to  the  antitoxic  bodies.  Journ.  of  exp.  Med.  Vol.  5,  p. 
47,  1900 — 01.  Atkinson.  The  fractional  precipitation  of  the  globulin  and  al- 
bumin of  normal  horse's  serum  and  diptheria  antitoxic  serum,  and  the  anti- 
toxic strength  of  the  precipitates.  Journ.  of  exp.  Med.  Vol.  5,  p.  67.  1900 
—01. 

^  Joachim.  tJber  die  Eiweissverteilung  in  menschlichen  und  tierischen  Kor- 
perfiiissigkeiten.     Ptiiigers  Arch.     Vol.  93,  p.  558.     1902 — 03. 

'  Ledingham.  On  the  relation  of  the  antitoxin  to  the  globulin  content  of 
the  blood  serum  during  diptheria  immunisation.  Journ.  of  Hygiene.  Vol.  7,  p. 
65.     1907. 

®  Gibson  and  Banzhaf.  The  quantitative  changes  in  the  proteins  in  the 
blood  plasma  of  horses  in  the  course  of  immunisation.  Journ.  of  exp.  Med. 
Vol.  12,  p.  411.     1910. 
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Finally  it  may  be  remarked  that,  as  Moll^  has  shoAvn,  the  in- 
jection of  substances  foreign  to  the  blood  (heterological  sera,  gela- 
tin and  peptone  solution)  produce  not  only  an  increase  of  the 
fibrinogen  but  also  of  the  serum  globulin. 

This  survey  of  the  literature  gives  evidence  of  the  fact  that  the 
fibrinogen  or  the  serum  globulin  or  both  these  fractions  are  in- 
creased under  those  conditions  where  we  know  or  may  ex- 
pect that  the  sinking  velocity  of  the  red  corpuscles  is  increased. 
Attention  may  be  called  especially  to  the  correspondence  between 
the  physiological  variations  of  the  suspension-stability  of  the 
blood,  and  the  composition  of  the  plasma  protein.  Thus  the  lowest 
globulin  values  are  to  be  found  in  the  new-born,  where,  as  we  have 
have  seen,  the  stability  is  greatest.  Furthermore  the  greater 
stability  of  male  blood  compared  with  female  blood  agrees  with 
the  fact  that  men  seem  to  have  lower  globulin  percentage  than 
women.  (How^ever,  I  may  here  remark  that  the  difference  in  sta- 
bility between  the  sexes  to  a  certain  degree  may  depend  on  the 
lower  corpuscle  number  of  the  women.)  Finally  it  must  be  con- 
sidered as  proved  that  pregnancy  is  distinguished  by  an  increase 
of  the  fibrinogen. 

As  appears  from  the  above  statements,  and,  as  is  emphasized 
by  Halliburton,  the  increase  in  amount  of  fibrinogen,  at  least 
during  pathological  conditions,  is  generally  accompanied  by  an 
increase  in  the  amount  of  serum  globulin.  This  fact  agrees  with 
the  above  mentioned  experiments,  which  show  that  a  high  sink- 
ing value  in  the  plasma  as  a  rule  corresponds  to  a  high  sinking 
value  in  the  serum  of  the  same  blood.  That  an  increase  of  the 
serum  globulin  alone  may  accompany  reduced  stability  of  the 
blood  is  proved  by  the  fact,  that  the  stability-reactions  in 
typhus  have  given  high  figures,  although  this  disease  according 
to  all  researches  is  not  accompanied  by  increased  fibrinogen  values 
but,  as  at  least  the  experimental  infections  have  shown,  by  an  in- 
crease in  the  amount  of  serum  globulin. 

In  order  to  see  to  what  extent  a  parallelism  exists  between 
the  sinking  velocity  of  the  corpuscles  and  the  plasma  changes 
in  question,  I  have  determined  in  18  cases  the  first  named  property 
of  the  blood  as  well  as  the  amount  of  different  protein  fractions 
of  the  plasma.  As  precipitating  salt  I  made  use  of  magnesium 
sulphate  and  determined  the  nitrogen  amount  which  was  insoluble 

'  Moll.  tJber  Blutverandernngen  nacli  Eiweiss-injektionen.  Hofmeisters 
Beitrage.     Vol.  4,  p.  578.     1904. 
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in  a  respective  saturated  and  half-saturated  solution  of  this  salt. 
The  method  employed  is  based  on  the  same  principle  as  that  which 
underlies  Bang's  micro-methods  and  has  been  worked  out  under 
Bang's  guidance.  As  to  the  general  manner  of  procedure  I  refer 
to  his  manual.^ 

For  these  determinations  oxalate  plasma  was  used.  The  tests, 
in  which  these  determinations  were  carried  out,  were  the  same 
as  those,  which  had  been  employed  for  the  determination  of 
the  viscosity;  see  p.  97. 

The  filter  used  for  the  absorption  of  the  plasma  consisted  -of  rec- 
tangular pieces  of  filter  paper  measuring  about  15 — 25  mm.,  which 
before  use  had  been  soaked  with  distilled  water  and  dried.  The 
amount  of  plasma,  which  is  sucked  up  by  the  filter,  must  be  so 
small  (about  35  mg.)  that  the  paper  does  not  exhibit  any  moist 
sheen.  The  weight  of  the  test  was  obtained  by  means  of  a  torsion- 
balance  from  Hartmann   and    Braun. 

Determination  of  total  N  amount.  The  pieces  of  paper  containing 
the  plasma  tests  were  transferred  to  a  50  ccm.  Kjeldahl  retort 
containing  1  ccm.  of  concentrated  sulphuric  acid,  two  or  three  drops 
of  10  %  copper  sulphate  solution  and  2  ccm.  of  4.0  %  permanganate 
solution.  The  contents  of  the  retort  were  heated  on  a  KJELDAHL 
stove.  After  complete  combustion  the  ammoniac  was  distilled  over 
and  the  nitrogen  was  determined  iodometrically  according  to  Bang's 
instructions. 

Determination  of  the  N  amount  in  the  fraction,  which  is  precipi- 
tated in  saturated  solution.  Immediately  after  weighing,  the  piece 
of  paper  was  introduced  into  a  test  tube  and  a  saturated  neutral 
magnesium  sulphate  solution  was  poured  over  it.  The  fluid  reached 
to  about  1  cm  above  the  upper  level  of  the  paper.  The  precipitate 
of  the  plasma  test,  hereby  formed,  will  remain  in  the  pores  of  the 
paper,  whilst  the  soluble  fraction  passes  out  into  the  solution.  The 
extraction  was  found  to  have  reached  its  maximum  after  24  hours. 
The  filter  was  then  taken  up  and  carefully  washed  with  saturated 
salt  solution.  The  N  value  of  the  protein  precipitate  in  the  paper 
was  thereafter  determined  in  the  same  way  as  described  for  the  de- 
termination of  the  total   N. 

Determination  of  the  N  amount  in  the  fraction,  ivhich  is  precipi- 
tated in  half-saturated  solution  takes  place  in  the  same  way  as  for 
the  former  fraction,  with  the  exception  that  a  half-saturated  solution 
of  magnesium  sulphate  was  used. 

The  N  values  found  were  decreased  by  a  figure,  which  on  account 
of  blank  tests  were  found  to  correspond  to  the  amount  of  N  in 
the  reagents.  The  protein  amount  was  in  each  one  of  the  above 
mentioned  groups  of  determinations  calculated  by  multiplying  the 
figure,  thus  corrected,  by  6.25.     The  approximation,  which  this  man- 

'  Bang.     Micrometliodeu  zur  Blutuntersuchung.    Miincheu  1920. 
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ner    of    proceeding    implies,    is  of  little  importance  having  regard  to 
the  great  variations  in  amount  of  the  different  fractious. 

The  following  figures,  which  have  been  obtained  in  one  plasma 
test  from  human  blood  by  8  such  micro-determinations  of  the  frac- 
tion, which  is  precipitated  in  saturated  magnesium  sulphate  solu- 
tion, gives  an  idea  of  the  practicability  of  the  method.  The  figures 
express  percentages   of  protein. 

1) 2.51 

2) 2.37 

3) 2.32 

4) 2.22 

5) 2.41 

6) 2.36 

7) 2.43 

8) 2.33 

Average:  2.36  +  O.os. 

Double  macro-determinations  of  the  protein  fraction  which  is  pre- 
cipitated by  complete  saturation  with  magnesium  sulphate  in .  sub- 
stance were  also  carried  out  on  the  same  plasma  and  gave  2.55  and 
2.55  respectively. 

The  last  mentioned  values  correspond  to  the  total  globulin  percen- 
tage of  the  plasma.  The  micro-values  lie  on  an  average  about  7  % 
lower  and  thus  give  a  tolerably  good  idea  of  the  total  globulin  per- 
centage of  the  plasma. 

Regarding  the  protein  fraction  which  is  precipitated  in  the  half- 
saturated  magnesium  sulphate  solution  I  have  not  tried  to  find  out 
to  what  degree  it  corrensponds  to  any  of  the  typical  protein  frac- 
tions. Judging  from  the  figures  obtained  it  seems  fairly  well  to 
correspond  to  the  amount  of  fibrinogen.  In  the  table  following 
below  I  call  the  fractions  in  question  the  saturation  fraction  and  the 
half-saturation  fraction.  The  figures  give  the  percentages  in  the 
plasma  of  the  different  fractions.  As  vill  be  seen  two  determina- 
tions were  carried  out  for  each  fraction.  The  result  of  the  deter- 
mination of  total  protein  (mean  values  of  double  determinations)  is 
set  forth  above,  see  p.    120. 

The  plasma  of  each  of  the  18  blood  tests  was  further  investigated 
in  another  respect.  I  conceived,  namely,  the  possibility,  that  not 
only  the  easily  precipitated  protein  fractions  were  increased  in 
amount  in  the  rapidly  settling  blood,  but  that  the  plasma  might 
also  distinguish  itself  by  the  presence  of  protein  with  lower  preci- 
pitation boundary  than  that  of  normal  blood.  The  test  was 
performed  in  the  following  manner. 

To  2  ccm.  of  plasma  were  added  5  ccm.  of  distilled  water.  From 
a  burette,    supplied  with  graduations  to  O.i  ccm.,  was  added  a  satu- 
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rated  magnesium  sulphate  solution  by  drops  at  equal  intervals,  about 
12  drops  a  minute,  during  energetic  stirring.  The  amount  of  salt 
solution,  which  was  needed  to  produce  the  first  trace  of  fine  flaky- 
precipitation  was  ascertained.  The  following  5  experiments  show  the 
amount  of  salt  solution  employed  by  testing  one  and  the  same  horse 
plasma  in  this  way 

Ccm. 

1) 4.5 

2) 4.6 

3) 4.35 

4) 4.55 

5)  .    .  4.5 

In  the  table  given  below  the  values  obtained  in  the  human  plasma 
are  to  be  found  under  the  designation  of  first  precipitation  boimd- 
ary.  The  values  are  here  given  as  the  percentage,  which  the  added 
salt  solution  constituted  of  the  whole  test,  when  the  reaction  had 
taken  place. 

First  pre- 
Stability-  Saturation  Half-satura-  cipation 
reaction.  fraction.         tion  fraction      boundary 

%■ 

1)  Healthy  man 1  1-69     l.o7  0.22     0.19  43.t; 

2)  »            >      1  1.85  1.80  0.29      —  43.3 

3)  >            »       2  1.73  —  0.42  0.38  1.7 

4)  »            »      2  2.33  2.28  0.23  0.2i  42.2 

5)  »             >       4  2.16  2.31  0.26  0.34  41.4 

6)  >         woman 10  2.13  2.04  0.26  0.27  41.7 

7)  Man.   Bronchitis 12  2.49     2.58  0.19     0.26  41.4 

8)  Woman.  Angina 21  2.55     2.48  0.46     0.51  39.7 

9)  Man.  Furunculosis      ....    25  2.72     2.67  0.44     0.37  39.7 

10)  Healthy  pregnant 39  3.03     2.86  0.47     0.34  40.2 

11)  Pregnant.  Albuminuria      .    .    52  2.47     2.35  0.91     0.67  39.1 

12)  Healthy  pregnant 59  2.69     2.70  0.58     0.56  7.2 

13)  >  >        74  3.12     3.32  0.71     0.64  36.4 

14)  >  >         (Duplex)  .    85  2.96     2.91  0.52     0.49  37.2 

15)  Pregnant.  Syphilis      ....    85  3.54     3.58  0.90     1.05  38.7 

16)  Healthy  pregnant 90  3.18     3.40  0.72     0.68  35.2 

17)  Pregnant.  Albuminuria      .    .    93  2.67     2.85  0.76      —  36.1 

18)  >  Pyelocystitis     .    .    98  3.08     3.02  0.78      —  36.9 

The  result  is  graphically  reproduced  in  the  adjoining  diagrams, 
fig.  17  shows  the  first  precipitation  boundary  (ordinates  —  sink- 
ing of  the  corpuscles  in  mm.  per  hour;  abscissae —  first  preecipi- 
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tation  boundary  per  cent)  fig.  18  tlie  mean- values  of  tie  half- 
saturation  fraction  (Abscissae  —  protein  per  mille)  and  fig.  19 
the  mean  values  of  the  saturation  fraction  decreased  by  the  for- 
mer fraction  (Abscissae  —  protein  per  mille).  The  two  last  dia- 
grams represent  thus  at  least  to  a  certain  degree  the  percentages 
of  fibrinogen  and  serum  globulin  respectively. 

The  result  of  this  investigation  must  be  considered  to  answer 
fairly  well  to  the  expectations.  The  best  agreement  is  found 
between  the  sinking  velocity  and  the  first  precipitation  boundary, 
the  last-named  lying  lower  with  increasing  sinking  velocity. 
Also  between  the  amount  of  »fibrinogen»  and  the  sinking  velocity 
there  exists  an  undeniable  correspondence.  Finally  we  may  con- 
clude that  as  a  rule  the  plasma  of  the  rapidly  settling  blood  has 
an  increased  amount  of  »serum  globulin»,  although  the  agreement 
between  these  two  phenomena  is  considerably  less  well  pro- 
nounced. Especially  it  may  be  remarked  that  case  11  (stability- 
reaction  52)  which  has  a  high  sinking  value  and  a  comparatively 
small  »serum  globulin»  amount  is  characterized  by  a  comparatively 
great  amount  of  »fibrinogen»,  and  that  case  15  (stability-reaction 
85)  distinguishes  itself  at  the  same  time  by  the  greatest  amount 
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of  »fibrinogen»  observed  and  by  the  first  precipitation  boundary 
lying  comparatively  high. 

The  so-called  serum  globulin  values  obtained  in  this  series  of 
investigation  are  in  no  case  high,  compared  with  those  which  are 
obtained  in  diseases  by  other  investigators  and  by  means  of 
other  methods.  The  explanation  of  this  fact  may  to  a  certain 
degree  be  that  the  method  here  employed  has  given  lower  values. 
But  the  more  important  cause  is  certainly  that  the  pathological 
cases,  which  are  represented  in  my  series,  were  not  severe. 

To  get  a  sure  idea,  whether  the  serum  globudin  is  increased 
during  pregnancy,  it  should  have  been  necessary  to  carry  out 
the  determinations  in  more  cases  of  non-pregnant  women.  The 
only  case  of  this  category  shows,  however,  a  lower  serum  globulin 
amount  than  the  5  healthy  pregnant  women. 

The  results  of  the  experimental  work,  set  forth  in  the  previous 
pages  and  combined  with  the  statements  of  the  literature,  have 
given  rise  to  the  following  explanation  of  the  increased  agglu- 
tination or  rouleaux  formation  in  human  blood  during  pregnancy 
and  diseases.  The  chief  cause  of  this  phenomenon  is  an  increase 
in  amount  of  the  easily  precipitated  protein  fractions,  the  serum 
globulin  or  the  fibrinogen  or  both.  Another  change  which 
probably  acts  in  the  same  direction  is  the  appearance  of  protein 
fractions  which  are  precipitable  by  lower  salt  concentration 
than  those  existing  in  the  normal  blood.  All  these  changes 
occur  as  we  have  seen  as  a  rule  coincidently  and  are  probably 
of  related  nature.  It  seems  appropriate  to  introduce  one  term  for 
the  alterated  properties  of  the  plasma,  either  one  or  all  of  the 
above  mentioned  changes  have  taken  place,  for  which  purpose 
I  propose  globulin  increase. 

As  easily  is  understood  the  globulin  increase,  in  the  sense  of 
the  word  here  employed,  embraces  not  only  a  quantitative  but 
also  a  qualitative  change  of  the  plasma.  Consequently  the  degree 
of  the  globulin  increase  cannot  be  expressed  by  a  single  figure. 
It  is  obvious  that  we  never  can  expect  to  obtain  in  such  a 
series  of  investigations  as  the  above  an  absolute  parallelism  be- 
tween the  changes  of  the  plasma  and  the  sinking  velocity  of 
the  corpuscles,  firstly  because  a  high  fibrinogen  amount,  for  in- 
stance, may  be  counteracted  with  respect  to  the  agglutination 
capacity  of  the  plasma  by  the  amount  of  serum  globulin  being 
small,  and  secondly  because  it  is  very  probable  that  different 
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fractions  within  the  here  treated  chief  fractions  may  differ  in 
agglutinative  intensity  and  differ  in  amount  in  different  cases. 
Besides,  it  is  of  course  necessary  to  take  the  corpuscle  number 
into  account,  the  importance  of  which  I  overlooked  when  carrying 
out   the   mentioned   series. 

As  far  as  I  can  see  only  one  other  interpretation  of  the  above 
given  facts  is  possible.  It  might  be  imagined  that  plasma  contained 
an  agglutinin,  which  was  characterized  by  high  intensity  and  which 
would  consequently  be  active  in  very  small  quantities.  This  hypo- 
thetic agglutinin,  in  these  respects  resembling  the  specific  sero- 
logical agglutinins,  must  then  possess  the  following  properties. 
It  would  on  the  fractioning  of  the  plasma  protein  chiefly  follow 
the  fibrinogen,  to  a  less  degree  be  precipitated  with  the  serum 
globulin  and  only  to  a  very  little  extent  be  bound  up  with  the 
serum  albumin  fraction.  Furthermore,  it  would  to  a  high  degree 
be  spoiled  or  adsorbed  by  the  coagulum,  when  the  fibrinogen  at 
the  coagulation  is  converted  into  fibrin.  Finally,  it  must  be 
considered  as  increasing  in  the  blood  parallelly  with  the  globulin 
increase.  This  in  itself  very  artificial  explanation  must,  as  far  as 
I  can  see,  be  excluded  on  account  of  the  fact  mentioned  below  that 
several  other  emulsoids,  as  for  instance  gelatin,  which  in  their 
general  colloidal  state  resemble  the  globulins  of  the  plasma  but 
which  can  hardly  be  considered  to  contain  special  agglutinins, 
produce  agglutination  of  quite  the  same  appearance  as  that  which 
is  produced  by  the  plasma. 

Other  facts,  which  undoubtedly  confirm  the  interpretation, 
here  embraced,  will  be  set  forth  in  the  last  part  of  this  work. 
I  may  remark  here,  that  heating  the  serum  or  plasma  at  higher 
temperatures  (48° — 60°)  increases  their  rouleaux-forming  power,  ^ 
which  would  hardly  be  the  case  if  the  normal  agglutination  capa- 
city was  due  to  an  agglutinin,  related  to  the  specific  serological 
ones,  which  are  thermo-labile.  On  the  other  hand  we  shall  see 
that  the  heat  treatment  in  question  gives  rise  to  an  increase  of 
the  globulin  fraction  at  the  expense  of  the  serum  albumin  fraction. 

In  the  following  section  I  will  try  to  give  further  support  for 
my  opinion  that  it  is  the  properties  of  the  large  protein  fractions 
themselves,  upon  which  the  degree  of  their  agglutinating  capacity 
depends. 

*  LiNZENMEYER  (see  bclow),  who  on  this  point  has  a  comprehension  of  the 
matter  opposite  to  my  own,  has  only  measured  the  sinking  velocity  of  the  cor- 
puscles and  not  taken  into  account  that  the  heating  at  these  high  temperatures 
increases  the  viscosity  of  the  serum  to  such  a  high  degree  that  the  corpuscles 
sink  more  slowly  in  spite  of  greater  agglutination. 
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C.    The  rouleaux  formation  as  physico-clieiriical  pheno- 
menon. 

The  interface  between  the  particles  of  a  suspension  and  the 
fluid  is  the  seat  of  physical  phenomena,  which  to  a  great  extent 
determine  the  properties  of  the  suspension. 

Every  surface  of  contact  of  one  substance  with  another  sub- 
stance of  a  different  degree  of  molecular  force  tends  to  diminish 
on  account  of  the  presence  of  the  surface  tension.  If  two  particles 
in  a  suspension  come  close  enough  to  each  other  the  interfaces 
between  each  one  of  them  and  the  fluid  will  join  to  a  continous 
interface.  This  interface  tends  also  to  diminish  and  thus  to  press 
the  particles  together. 

The  interface  between  two  substances  is,  furthermore,  as  a  rule 
the  seat  of  electric  forces.  On  each  side  of  the  interface  there 
exist  electric  charges,  which  are  equally  great  but  of  different 
signs,  thus  balancing  each  other.  With  respect  to  suspensions  the 
existence  of  an  electric  »double  layer»  is  most  easily  proved  by  the 
fact  that  the  particles  migrate,  when  an  electric  current  is  passed 
through  the  suspension.  If  the  particles  are  carried  towards  the 
anode  they  are  the  seat  of  a  negative  charge,  if  the  motion 
goes  towards  the  cathode  they  are  the  seat  of  a  positive  charge. 

Whilst  the  surface  tension  represents  the  attraction  forces 
between  the  particles  of  the  suspension,  the  existence  of  an  electric 
charge  acts  in  direction  of  repulsion  between  them.  This  effect 
is  brought  about  in  two  ways,  partly  directly  on  account  of  the 
fact  that  bodies  charged  with  the  same  kind  of  electricity  mutually 
repel  each  other,  and  partly  indirectly,  on  account  of  the  fact  that 
the  electric  charge  of  a  surface  tends  to  increase  it,  consequently 
acts  in  opposition  to  the  surface  tension.  The  last  named  part  of 
the  effect  is  easily  understood,  if  we  consider  that  all  the  elements 
of  the  surface  being  charged  with  the  same  kind  of  electricity 
must  tend  to  repel  each  other.  The  chief  proofs  of  the  importance 
of  the  electric  charge  for  the  stability  of  suspensions  are  the  two 
facts  that  as  a  rule  the  particles  of  all  stabile  suspensions  are 
electrically  charged,  i.  e.  migrate  in  an  electric  field  and  that 
instability  is  produced  by  all  means  which  reduce  the  charge. 

There  is,  however,  a  third  circumstance  which  is  of  influence 
upon  the  stability  of  disperse  systems.  There  are  several  facts 
which  lead  to  the  supposition,  that  the  particles  of  a  hydrosol  are 
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surrounded  with  a  layer  of  chiefly  adsorbed  water,  which  prevents 
the  aggregation  of  the  particles  or  makes  it  more  difficult.  Prin- 
cipally on  account  of  the  great  differences  in  viscosity  of  different 
colloids,  this  water  binding  capacity  of  their  particles  is  considered 
to  be  of  a  very  different  degree.  The  hydration  is  little  pronounced 
in  the  typical  suspensoids,  as  for  instance  in  an  colloidal  gold 
solution,  which  has  almost  the  same  viscosity  as  water,  whilst 
one  of  the  most  characteristic  properties  of  the  emulsoids,  namely 
their  great  viscosity,  is  explained  by  the  great  capacity  of  their 
particles  for  binding  water.  The  differences  in  this  respect  is 
considered  to  be  the  chief  cause  of  the  instability  of  the  first- 
named  class  of  colloids  and  of  the  comparatively  great  stability 
of  the  lastnamed  one. 

As  there  was  found  to  exist  an  influence  of  the  electric  charge 
upon  the  effect  of  the  surface  tension,  so  there  exists  also  in 
all  probability  a  connection  between  electric  charge  and  hydra- 
tion of  the  particles.  It  has  been  shown  that  electrolytes  which 
reduce  the  charge  of  the  particles  in  a  colloidal  silver  solution  also 
reduce  its  viscosity^  and  Pauli^'  regards  the  fact,  that  protein 
solutions,  in  which  the  particles  are  charged,  are  more  viscous 
than  solutions,  in  which  the  particles  are  non-charged,  as  depending 
upon  the  charged  particles  being  more  hydrated. 

All  the  phenomena  of  the  interfaces  are  thus  closely  connected 
in  their  action  upon  the  stability  of  suspensions.  That  they  must 
all  be  taken  into  account  in  discussing  the  suspension-stability 
of  the  blood  appears  from  the  following  facts. 

If  we  more  particularly  study  the  process  of  the  rouleaux  for- 
mation in  a  drop  of  blood,  we  may  make  the  following  observa- 
tions. When  two  previously  solitary  corpuscles  (or  one  solitary 
corpuscle  and  an  already  formed  rouleau)  come  into  contact 
with  their  broadsides  they  are  not  simply  kept  together  in  this 
position.  We  get  the  impression  that  they  are  pressed  together. 
But  if  the  first  point  of  contact  is  situated  at  the  edge  of  the  one 
or  both  corpuscles,  which  also  very  often  happens,  the  corpuscles 
instantly  perform  a  quick  motion,  the  one  gliding  up  against 
the  other,  broadside  against  broadside.  The  motion  does  not 
stop  until  the  edges  of  the  corpuscles  are  on  the  same  plane  of  an 
imaginary  cylinder. 


*  As  to  the  importance  of  »Flussigkeitshullen»  for  the  stability  of  colloids  see 
above  all  Zsigmondy.     KoUoidchemie.     Leipzig  1920,  pp.  99 — 100. 

■^  Pauli.     KoUoidchemie  der  Eiweisskorper.     Dresden  und  Leipzig.     1920. 
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If  the  ready-built  rouleau  is  stretched  by  fluid  currents,  the 
different  corpuscles  glide  against  each  other  until  they  are  only 
connected  at  their  edges.  It  the  same  moment  as  the  stretching 
force  ceases,  the  rouleau  quickly  recovers  its  former  length  and 
appearance  through  the  corpuscles  gliding  up  against  each  other. 

These  observations,  which  have  been  partly  described  by  Hei- 
DENHAix^,  cannot  —  as  this  author  also  concludes  — be  explained 
without  the  presumption  of  a  force  which  tends  to  diminish  the 
interface  between  the  corpuscles  and  the  plasma,  i.  e.  they  prove 
the  existence  of  the  surface  tension  in  the  disperse  system  which 
the  blood  forms.  In  the  last  mentioned  experiment  by  stretching 
the  rouleaux  —  especially  in  blood  of  reduced  stability  —  we  get 
the  impression  that  the  surface  tension  is  a  really  important  force. 
(By  the  way  it  may  be  pointed  out  that  the  rouleaux  formation 
in  itself  proves  that  this  kind  of  agglutination  cannot  depend  on 
the  corpuscles  being  sticky  —  an  explanation  which  has  played  a 
great  role  in  the  agglutination  theories.  If  stickiness  gave  rise  to 
the  kind  of  agglutination  here  in  question,  the  corpuscles  would 
remain  in  the  position  of  their  first  contact  and  we  should  not  ob- 
tain the  regular  construction  of  the  aggregates.) 

That  the  electric  charge  of  the  corpuscles  must  be  taken  into 
account  with  regard  to  the  stability  of  their  suspensions  is  proved 
by  the  fact  that  the  corpuscles  migrate  in  an  electric  field.  As 
this  migration  in  plasma  or  serum  takes  place  towards  the  anode 
we  may  conclude  that  the  corpuscles  in  their  native  medium  are 
charged  with  negative  electricity  (Hober^,  JVIangin  and  Henri^). 

That,  finally,  the  hydration  of  the  corpuscle  surface  is  of  im- 
portance for  the  problem,  we  must  conclude  from  the  fact  that 
the  surface  layer  of  the  corpuscles  consists  of  emulsoids  (lipoids 
or  proteins).  A  circumstance  which  speaks  in  favour  of  regarding 
the  corpuscles  as  surrounded  with  an  adsorbed  water  layer  is  that 
they  increase  the  viscosity  of  the  blood  to  a  very  high  degree. 

As  well-known,  agglutination  of  the  red  corpuscles  is  produced 
by  several  means.  To  these  means  belong  acids,  most  of  the  salts 
of  heavy  metals  and  rare  earths,  several  inorganic  colloids  as 
ferric  hydrate  in  colloidal  solution,  certain  phytalbumoses  as  abrin 
and  ricin.  As  a  special  group  of  hemagglutinating  substances  we 

^  Heidenhals,  loc.  cit. 

^  HoBEE.  Resorption  und  Kataphorese.  Pfliigers  Arch.  Yol.  101,  p.  607, 
1904. 

^  Mangin  et  Henbi.  Etude  du  phenomene  d'agglutination.  Compt.  rend, 
soc.  de  biol.     Paris.    Vol.  56,  p.  866.     1904. 
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mav  place  several  emulsoids.  To  this  group  belong  as  we  have 
seen  from  the  previous  pages  serum  globulin,  and  fibrinogen, 
furthermore  gelatin,  agar,  acasia,  gummi  arabicum,  mucin, 
the  sodium  salt  of  casein  and  nucleic  acid.  The  agglutinating 
effect  of  some  of  these  viscous  substances  was  already  known  to 
the  old  hematologists  as  Nasse  and  Joxes  (see  Part  1  of  this 
paper)  and  have  been  verified  by  later  researchers/  As  an  example 
from  my  own  investigations  I  give  the  sinking  values  of  corpuscles 
suspended  in  neutral  sodium  casein  solutions. 

4.16  "/o  casein  solution  was  prepared  from  cow  milk  through  pre- 
cipitation with  acetum  and  dissolving  of  the  precipitate  by  addition 
of  sodium  hydrate  to  neutral  reaction.  NaCl  in  substance  was 
thereafter  added  to  0.9  %.  The  casein  sohition  was  mixed  with  a 
0.9  7<>  NaCl-solution  in  the  following  proportions.  To  5  ccm.  of  the 
different  mixtures  were  added  3  ccm.  of  washed  horse  corpuscles. 
The  sinking  was  measured  after  10  mins. 


Salt  solution.       Casein  solution. 
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^  "WEn)ENKEiCH,  loc.  cit.  LiNZENMEYEH.  Untersucliungen  iiber  die  Senknngs- 
geschwindigkeit  der  roten  Blutkorperchen.  Piiiigers  Arch.  I  Mitt.  Vol.  181,  p. 
169,  1920.    II  Mitt.    Vol.  186,  p.  272.     1921.  See  further  p.  174  of  this  paper. 
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See  fig.  20,  where  the  percentages  of  the  different  casein  solu- 
tions are  represented   by  the  abscissae. 

We  may  on  account  of  the  above  mentioned  figures  conclude 
that  the  agglutinating  effect  of  a  sodium  casein  solution  is  very 
great.  It  may  be  compared  with  the  agglutinating  effect  of  a 
fibrinogen  solution.  Also  gelatin  gives  very  strong  agglutination 
even   in   comparatively   weak   concentrations. 

We  do  not  know  very  much  about  the  way  in  which  the 
substances  mentioned  give  rise  to  agglutination,  and  we  cannot, 
of  course,  presume  that  the  changes  of  the  interface  phenomena, 
which  give  rise  to  agglutination,  are  produced  in  the  same  way 
by  all  of  them. 

As  to  the  agglutination  by  acids  and  several  salts,  the  expla- 
nation seems  to  be  easiest.  I  will  relate  an  experiment  by  Mines  ^ 
(quoted  in  Bayliss'  Principles  of  general  Physiology).  Mixes 
found  that  the  corpuscles  of  Scyllium  are  agglutinated  by  cerium 
chloride  in  a  concentration  of  0,0008  molar,  but  remain  suspended 
in  a  concentration  of  0.08  molar.  Testing  the  migration  of  the 
corpuscles  in  an  electric  field  he  found,  furthermore,  that  the 
corpuscles  have  a  negative  charge  in  the  pure  NaCl-solution 
but  a  positive  charge  in  the  stronger  of  the  above  mentioned 
cerium  chloride  solutions.  His  explanation  of  the  agglutination 
in  the  weaker  cerium  chloride  solution  is  that  here  some  corpuscles 
remain  electro-negative  but  others  become  positive.  The  particles 
thus  charged  with  different  kinds  of  electricity  will  unite  to  aggre- 
gates. As  far  as  I  can  see  it  is  not  necessary  to  presume  different 
charges.  Reduction  of  the  negative  charge  existing  in  pure  NaCl- 
solution  to  a  certain  degree,  must  in  itself  be  considered  as  suffi- 
cient cause  of  aggregations,  as  by  this  not  only  the  repulsion 
force  is  diminished,  but  also  the  attraction  force,  the  surface 
tension,  becomes  increased.  I  have  confirmed  Mines's  result 
with  respect  to  a  related  salt  inasmuch  as  lanthan  nitrate  in  weak 
solutions  reduces  the  electric  charge  and  produces  agglutination 
of  hiunan  corpuscles.  The  reversion  of  the  negative  electric 
charge  of  the  corpuscles  by  the  salts  here  in  question  is,  accord- 
ing to  Mines,  depending  on  adsorption  to  the  surface  layer  of 
the  positive  trivalent  La-ions. 

We  may  presume  that  the  agglutination  which  is  j^i'oduced  by 

^  iliNES.  Der  Einfluss  gewisser  lonen  anf  die  elektrische  Ladnng  von  Ober- 
flachen  und  ihre  Beziehung  zu  einigen  Problemen  der  Kolloidchemie  and  Biolo- 
gie.     KoUoidchem.  Beih.     Vol.  3,  p.  191.     1911—12. 
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acids  takes  place  in  an  analogous  way  i.  e.  through  adsorption  of 
the  positive  H-ions. 

It  must  here  be  pointed  out  that  the  salts  and  acids  mentioned 
give  rise  to  aggregates  of  quite  another  appeaTance  than  the  rou- 
leaux. If  we  study  the  red  corpuscles  microscopically  in  the  usual 
way  between  slide  and  cover  glass,  it  appears  that  these  cells 
differ  in  form  when  suspended  in  different  fluids.  The  first  obser- 
vation of  this  kind  was  made  by  Hamburger/  who  found  that 
if  the  red  corpuscles  are  transferred  from  serum  or  plasma  to  an 
isotonic  NaCl-solution,  they  lose  their  disc  form  and  become 
spherical.  The  real  state  of  affairs  is  however,  as  Brinkman  and 
VAN  Dam"'  have  stated,  that  the  corpuscles  retain  their  disc  form 
in  NaCl-solution  but  become  spherical  when  in  this  suspen- 
sion fluid  they  come  into  contact  with  the  glass.  This  change  does 
not  take  place  when  the  corpuscles  are  suspended  in  serum  or 
plasma. 


:4: 

A 

B. 

Fig.  21. 


Without  entering  here  upon  the  interesting  explanation,  which 
the  authors  give  to  the  phenomenon,  I  will  only  point  out  its 
consequence  with  respect  to  the  agglutination.  Fig.  21  represents 
a  scheme  of  the  different  types  of  agglutination.  A  shows  the 
microscopical  appearance  of  horse  corpuscles  in  NaCl-solution, 
B  the  rouleaux  formation  on  addition  of  plasma  and  C  the  agglu- 
tination on  addition  of,  for  instance,  acid. 


^  Hamburger.  Uber  die  Formveranderung  der  rothen  Blatkorperclien  in  Salz- 
losungen,  Lvmphe  und  verdiiimtt'm  Blutseruin.  Virchow's  Arch.  Vol.  141,  p. 
230.     1895.  ' 

-  Brinkman  und  von  Dam.  Studien  znr  Biochemie  der  Phosphatide  nnd 
Sterine.     II.  Bioch.  Zeitschr.     Vol.  108,   p.  52.     1920. 
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Before  leaving  the  agglutination  wLich  is  produced  by  acids  it 
is  necessary  to  disprove  a  fairly  likely  supposition  propounded  by 
Hober/  namely  that  the  increased  agglutination  during  pregnancy 
is  due  to  the  H-ion  concentration  of  the  blood  being  increased. 

To  different  tests  of  horse  serum  molar  sulphuric  acid  and  molar 
sodium  hydrate  were  added  to  amounts  stated  below.  To  5  ccm. 
of  each  of  these  tests  were  added  2  ccm.  washed  corpuscles.  The 
suspensions  were  well  mixed  and  poured  into  sinking  tubes.  The 
sinking  was  measured  after  18  mins. 

Molar.  mm. 

(0.01        35 

Ho  SO4  jo.ooi      35 

lo.oooi 40 

0 .  35 

(O.oooi 35 

NaOH  jo.ooi      35 

lo.oi        25 

Although  I  have  not  carried  out  determinations  of  the  H-ion 
concentration,  we  may  however  take  for  granted,  that  the  same 
in  these  tests  is  varied  to  a  very  much  higher  degree  than  is  the 
case  in  the  living  organism,  although  the  stability  is  not  changed 
in  any  note-worthy  degree,  as  will  be  seen  from  the  figures.^ 

If  we  now  pass  to  our  special  theme,  the  agglutination, 
which  is  produced  by  plasma  and  its  different  protein  fractions, 
it  seems  first  and  foremost  very  probable  that  the  aggregation 
in  point  of  principle  is  brought  about  in  the  same  way  as  by  the 
other  above  mentioned  emidsoids.  Also  the  appearance  of  the 
aggregates,  which  takes  place,  for  instance,  in  a  gelatin  solution, 
is  quite  the  same  as  in  plasma  i.  e.  we  have  typical  rouleaux.  May 
we  now  draw  the  conclusion  that  the  agglutination  produced  by 
the  emulsoids  also  takes  place  through  adsorption  of  positive 
ions  in  the  same  way  as  we  have  found  probable  in  the  experi- 
ments of  Mines,  in  other  words,  that  it  is  a  process  analogous  to 
the  coagulation   of  a  negative  inorganic  colloid? 

Firstly  it  may  be  remarked  that  we  here  meet  with  facts  which 
are  quite  opposite  to  the  experience  of  the  inorganic  colloid  che- 

'  HoBEK:  Uber  die  Ursachen  der  verminderten  Suspensionsstabilitat  der 
Jilutkorperchen  wahrend  der  Schwangerschaft.  Mtincli.  med.  Woclienschr.  Nr. 
33.^  1918. 

'  "Wiltshire  (An  investigation  into  the  cause  of  rouleaux  formation  by  human 
red  blood  corpuscles.  .Journ.  of  pathol.  and  bacteriol.  Vol.  17,  p.  282,  1912—13.) 
has  earlier  pointed  out,  that  the  relative  acidity  and  alkalinity  of  a  rouleaux- 
forming  fluid  has  very  little  to  do  with  its  action  in  this  respect. 

11 — 211072.  Acta  med.  Scandinav.    Vol.  LV. 
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mistry  and  which  indicate  that  the  agglutinating  effect  of  emul- 
soids  upon  corpuscles  is  a  more  complicated  phenomenon. 

As  well-known,  emulsoids  increase  the  stability  of  metal  colloi- 
dal solutions.  For  instance  gelatin  and  besides  serum  and  plasma 
protect  the  particles  from  the  aggregating  influence  of  electrolytes. 

Also  with  respect  to  the  lastnamed  influence  hemagglutina- 
tion stands  in  sharp  opposition  to  the  aggregation  of  metal 
colloidal  solutions.  We  have  already  seen  that  a  maximum  of 
stability  exists  in  such  a  strong  electrolyte  solution  as  a  0,9  % 
NaCl-solution.  Furthermore,  it  may  be  proved  that  addition  of 
common  salt  reduces  the  sinking  velocity  and  —  as  inspection 
shows  —  reduces  the  agglutination. 

To  4  tests  of  defribriuated  horse  blood  each  consisting  of  5  ccm. 
were  added  solid  NaCl  in  amounts  stated  below.  The  tests  were 
well  shaken.  The  sinking  was  measured  in  mm.  after  the  following 
periods  of  time. 

Gram.  15  mins.  30  mins. 

1)  0.000 75  100 

2)  0.025 3  9 

3)  0.050 2  5 

4)  0.075 0  1 

The  aggregating  and  the  disaggregating  effect  obtained  by 
addition  of  gelatin  and  common  salt  respectively  to  blood  will 
be  further  demonstrated  by  some  experiments  mentioned  in 
another  connection.    (See  p.  181.) 

Furthermore  it  is  difficult  to  conceive  why  the  adsorption  of 
positive  ions  to  the  surface  layer  should  be  greater  in  a  serum 
albumen  solution  than  in  a  fibrinogen  solution. 

The  agglutinating  effect  of  the  emulsoids  seems  to  be  connected 
in  some  way  with  their  general  colloidal  state.  I  will  call  to  mind 
that  the  different  proteins  of  the  plasma  not  only  differ  with 
regard  to  their  agglutinating  capacity  but  also  with  regard  to 
other  properties,  which  are  considered  as  expressions  of  differences 
in  their  general  physico-chemical  character. 

Firstly  there  seems  to  exist  a  pronounced  parallelism  between 
the  salt  concentration  which  is  needed  to  precipitate  the  different 
protein  substances  of  the  plasma  and  their  agglutinating  capacity. 
This  is  without  discussion  evident  from  a  jjrevious  part  of  this 
chapter. 

Secondly,  the  above  propounded  results  of  the  viscosity  deter- 
mination have  shown  that  the  different  proteins  are  very  unequal 
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with  respect  to  this  property,  which  is  considered  as  especially 
characteristic  of  the  emulsoid  state.  That  the  serum  globulin  is 
more  viscous  than  the  serum  albumin,  must,  moreover,  be  consid- 
ered as  established  by  the  comprehensive  researches  by  Rohrer,^ 
who  even  on  this  fact  has  based  a  method  of  determining  the 
percentages  of  each  one  of  these  proteins  in  serum.  The  exceed- 
ingly high  viscosity  of  fibrinogen  solutions  is  well-known  to  every 
one  who  has  been  occupied  with  their  preparation.  On  account 
of  the  fact  that  the  viscosity  of  the  plasma  must  depend  to  a  very 
high  degree  on  its  amount  of  fibrinogen  and  serum  globulin  we 
must  expect  to  find  reduced  suspension  stability  of  the  blood  in 
all  cases  where  the  viscosity  of  its  plasma  is  great.  As  we  already 
have  seen  this  was  also,  broadly  speaking,  the  case.  It  is  clear 
that  no  complete  parallelism  may  be  expected  on  account 
of  the  fact  that  also  the  amount  of  total  protein  is  of  influence. 
An  increase  of  the  serum  albumin  increases  the  viscosity  of  the 
plasma  to  a  higher  degree  than  its  agglutinating  capacity.  For 
instance  the  two  last  cases  of  the  series  (p.  97)  have  given  high 
sinking  figures  although  the  viscosity  is  comparatively  small. 
The  cause  is  very  probably  this  that  the  amount  of  serum  albumin 
is  reduced  in  both  cases  (Cp.  the  values  p.  120  and  p.  140). 

If  in  the  third  place  we  remember  that  other  highly  agglutinating 
emulsoids  as  gelatin  and  casein  are  very  viscous  and  if  above 
all  we  consider  a  result,  propounded  in  the  last  part  of  this  paper, 
namely,  that  heat  treatment  of  serum  at  higher  temperatures 
increases  the  viscosity  as  well  as  the  agglutinating  capacity 
parallely,  it  is  evident  that  there  exists  a  certain  relationship 
between  these  two  properties  of  emulsoids. 

As  has  already  earlier  been  noted,  the  viscosity  may  be  consider- 
ed as  an  expression  of  the  water  binding  capacity  of  the  emulsoids. 
We  have  thus  reason  to  suppose  that  the  agglutination  of  these 
substances  is  produced  thereby,  that  they  reduce  the  water  layer 
with  which  the  corpuscles  are  surrounded. 

As  there  exists  a  relationship  between  hydration  and  electric 
charge,  it  seems  probable  that  this  attempt  at  explanation  may 
be  brought  into  connection  with  results,  which  have  been  set 
forth  by  me  in  an  earlier  publication^  and  also  with  some  results 


^    ROHRER,   loc.    Cit. 

'  Fahr^us.  Tiber  die  Ursachen  der  verminderten  Snspensionsstabilitat  der 
BlutkSrperchen  wahrend  der  Schwangerschaft.  Biochem.  Zeitschr.  VoL  89,  p. 
355.     1918. 
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published  by  Linzenmeyer/  My  own  experiments  sbowed  that 
the  corpuscles  of  a  pregnant  woman,  which  —  as  we  have  seen  — 
are  somewhat  more  agglutinable  than  normal  corpuscles,  become 
positively  charged  by  a  weaker  concentration  of  lanthan  nitrate 
than  that  demanded  for  normal  corpuscles.  Linzenmeyer  has 
stated  that  the  corpuscles  in  a  fibrinogen  solution  become  po- 
sitively charged  by  addition  of  less  lanthan  salt  than  when  they 
are  suspended  in  a  pure  NaCl-solution.  Continued  work  with  the 
method  employed  in  these  investigations  has,  however,  convin- 
ced me  that  it  is  affected  with  great  sources  of  error.  I  must 
point  out  that  the  conclusions,  which  I  have  drawn  in  the 
paper  mentioned,  are  not  at  the  present  time  reliable. 

There  are  facts,  however,  which  do  not  agree  with  the  hypothesis 
that  the  viscosity  of  the  suspension  fluid  is  the  only  factor,  which 
determines  the  stability  of  corpuscles  suspensions.  It  will  thus 
be  shown  in  the  last  part  of  this  paper,  that  the  agglutinating 
capacity  of  serum  and  plasma  is  reduced  to  a  very  high  degree 
by  heating  them  at  temperatures  between  30^  and  48°  without 
their  viscosity  being  changed. 

A  difficulty  with  regard  to  the  agglutinating  effect  of  the 
emulsoids  is  the  following.  One  of  the  most  typical  properties 
of  these  substances  is  their  action  of  reducing  the  surface  tension 
of  water  against  air.  We  must  assume  that  they  act  in  the  same 
direction  with  respect  to  the  surface  tension  in  thfe  interface 
between  the  corpuscles  and  the  suspension  fluid,  although,  as 
we  have  seen,  this  force  seems  to  be  increased.  Heidenhain,  ■"' 
who  in  his  attempt  at  explanation  of  the  rouleaux  formation,  only 
took  the  surface  tension  into  account,  considered  consequently 
that  the  removing  of  the  colloids  from  the  plasma  ought  to  in- 
crease the  rouleaux  formation.  His  mistake  in  this  respect  has 
earlier  been  pointed  out  by  Weidenreich.^'  As  far  as  I  can  see 
we  must  conclude  that  the  impression  of  an  increased  mechanical 
surface  tension  is  due  to  the  factors  which  counteract  the  aggre- 
gation, namely,  hydrate  layer  and  electric  charge,  being  reduced. 

In  this  connection  attention  may  be  called  to  the  earlier  treated 
fact,  that  the  degree  of  agglutination  is  a  very  well  defined  pro- 
perty of  the  blood.  The  aggregates  increase  only  to  a  certain 
size,  which  is  to  say  that  the  surface  between  the  corpuscles 

'■    LiNZENMEYER,    loC.    cit. 

-  Heidenhaix,  loc.  cit. 

^  Weidenreich.  tJber  die  Form  der  Saugererythrocyten  und  die  formbestim- 
menden  Ursachen.     Folia  liffimatol.     Vol.  2,  p.  95.     1905. 
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and  the  plasma  is  diminished  only  to  a  certain  extent,  which  is 
distinctive  for  each  blood  test.  This  fact  has  a  complete  analogy 
in  the  aggregation  in  inorganic  suspensions^  and  must  depend 
thereupon,  that  an  equilibrium  between  aggregating  and  dis- 
aggregating forces  is  obtained,  when  the  agglutination  has  pro- 
ceeded to  a  certain  limit. 

Although  we  must  admit  that  the  agglutination  mechanism  of 
the  proteins  is  very  far  from  being  clear,  we  must  on  the  other 
hand  concede  that  many  facts  speak  in  favour  of  the  theory  that 
their  agglutinating  capacity  is  connected  with  their  general 
colloidal  state,  and  that  consequently  the  suspension-stability 
of  the  blood  is  dependent  upon  variations  in  the  colloidal  state 
of  the  plasma,  which  also  appear  through  different  amounts  of 
the  different  protein  fractions,  when  the  complex  unit  is  broken 
up  by  addition  of  neutral  salts. 

Bearing  in  mind  the  lability  of  the  colloidal  state  of  emulsoids 
w^e  may  as  a  consequence  hereof  draw  the  conclusion  that  a  mul- 
titude of  secondary  factors  may  be  of  influence.  One  of  these 
factors  (which  perhaps  also  may  be  of  primary  nature)  is  probably 
the  percentage  of  electrolytes  in  the  plasma.  We  have  seen  that 
addition  of  small  amounts  of  common  salt  increases  the  stability. 
It  is  then  very  probable  that  a  reduction  of  the  salt  percentage 
acts  in  the  opposite  direction.  As  of  secondary  nature  I  am  most 
inclined  to  explain  the  interesting  results  obtained  by  Kurten,^ 
which  show  that  the  addition  of  lecithin  to  blood  increases  the 
stability  and  that,  on  the  contrary,  addition  of  cholesterin  reduces 
it.  The  author  has  certainly  overestimated  the  part  which  these 
substances  play  with  respect  to  the  stability  of  the  blood.  On 
account  of  the  experiments  propounded,  it  is  evident  that  the 
effect  of  these  substances  is  very  far  from  being  so  great  as  the 
effect  of  the  different  protein  fractions.  To  prove  the  primary 
influence  of  any  substance  upon  the  agglutination  of  the  corpus- 
cles it  is,  moreover,  necessary  to  carry  out  the  experiments  in 
absence  of  the  proteins  i,  e.  in  NaCl  or  Ringer-solution. 


*  See  Odex,  loc.  cit. 

-  KtJRTEN.     Die    Seaknngsgeschwindigkeit    der   roten    Blatkorperchen  in  ilirer 
Beziehung  zu  Cholesterin  and  Lecithin.     Pfliigers  Arch.     Vol.  Ibo,  p.  248.  1920. 
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Summary.^ 

The  increased  sinJcing  velocity  of  the  red  corpuscles,  ivhich  by 
means  of  the  stahility-reaction  has  been  shown  to  exist  during  preg- 
nancy and  many  diseases,  is  dependent  on  1)  increased  agglutina- 
tion of  the  corpuscles  or  on  2)  decreased  number  of  the  same. 

Stokes'  Law  regarding  the  motion  of  particles  through  fluid 
medium  may  be  applied  to  get  an  approximate  idea  of  the  size  of 
the  corpuscle  aggregates  in  different  cases,  viz.  of  the  degree  of  agglu- 
tination. 

The  agglutination  here  in  question  is  identical  with  the  rouleaux 
formation  of  the  red  corpuscles  and  the  increased  agglutination  is 
only  an  exaggeration  of  this  normally  existing  phenomenon. 

The  degree  of  agglutination  is  chiefly  dependent  upon  the  pro- 
perties of  the  plasma. 

Solutions  of  the  different  protein  fractions  of  the  plasma  differ 
very  much  in  agglutinating  capacity.  Whilst  serum  albumin 
aggregates  the  corpuscles  only  to  a  very  little  extent,  strong  aggluti- 
nation is  produced  by  the  globulins.  Of  these  fibrinogen  is  considerably 
m-ore  active  than  serum  globulin.  The  strongly  agglutinating  effect 
of  fibrinogen  is  also  proved  by  the  fact  that  the  agglutinatiori  is  to 
a  high  degree  reduced  by  defibrination  of  the  blood. 

That  the  agglutinating  capacity  really  is  a  property  of  the  great 
protein  fractions  themselves  is  strongly  supported  by  the  fact  that 
other  emulsoids  as,  for  instance,  gelati?i,  also  produce  rouleaux  for- 
mation. There  are  reasons  to  suppose  that  different  degrees  of  agglu- 
tinating capacity  depend  upon  the  colloidal  state  of  these  substances; 
there  is  a  parallelism  between  the  agglutinating  capacity  of  the 
mentioned  protein  fractions  and  their  precipitation  by  neutral  salts 
ijiasmuch  as  the  easiest  precipitated  ones  act  most  agglutinating ; 
furthermore,  there  seems  to  exist  a  connection  between  the  last  named 
property  and  the  degree  of  viscosity.  Besides  attention  is  called 
to  the  fact,  that  heating  of  serum  or  plastna  at  higher  temperatures 
{48° — 60°,  see  summary,  chapiter  VIII)  increases  their  aggluti- 
nating capacity.  This  circumstance  speaks  strongly  in  disfavour 
of  another  possible  explanation,  namely,  that  the  normal  rouleaux 

^  I  mast  call  attention  to  the  fact  that  the  chief  results,  mentioned  in  this 
chapter,  ^-ere  published  in  a  communication  at  the  Congress  of  Deutsche  Phy- 
siologische  Gesellschaft  in  Hamburg  26 — 28  May,  1920,  before  the  last  publication 

of  LiNZENJIEYER    (HOBER). 
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formation  or  the  exaggeration  of  this  'phenomenon  should  depend 
on  the  existence  or  the  appearance  of  an  agglutinin,  resembling  the 
specific  serological  ones. 

During  those  conditions,  in  which  the  agglutination  is  increased 
either  the  serum  globulin  or  the  fibrinogen  or  both  these  substances 
are  increased  in  amount.  Besides  it  has  been  shown  that  the  plasma 
of  the  rapidly  settling  blood  distinguishes  itself  thereby  that  the  first 
trace  of  protein  precipitation  is  produced  by  addition  of  less  neutral 
salt  that  that  demanded  for  plasma  of  normal  blood. 

All  these  changes  of  the  plasma  seem  to  a  certain  degree  to  be 
coincident  and  may  be  regarded  as  expressions  for  an  alteration  of 
the  colloidal  state  of  the  plasma,  for  which  I  use  the  term  globulin 
increase. 

Chiefly  on  account  of  the  mentioned  facts  the  conclusions  is  drawn 
that  the  globulin  increase  is  the  most  important  cause  to  the  increased 
rouleaux  formation  and  to  the  increased  sinking  velocity  of  the  red 
corpuscles,  viz.  to  the  reduction  of  the  suspension- stability  of  the  blood. 

{A  method  is  described  by  means  of  which  different  protein  frac- 
tions may  be  quantitatively  determined  in  minute  amounts  of  plasma.) 
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Part  ni. 

CHAPTER  VI. 

The    reduction   of  the   suspension-stability   of  the  blood 

from  some  physiological  and  pathological  points  of  yiew, 

especially  vrith  regard  to  the  origin  of  thrombi. 

It  has  been  shown  in  the  previous  chapter  that  the  reduction 
of  the  suspension-stability  of  the  blood  is  secondary  in  relation 
to  that  plasma  change,  which  is  characterized  by  an  increase  of 
the  easily  precipitated  protein  fractions,  and  which,  for  the  sake 
of  brevity,  has  been  called  globulin  increase.  The  answer  to  the 
question  of  what  the  reduced  suspension-stability  of  the  blood 
ultimately  signifies,  biologically  speaking,  coincides,  therefore, 
whith  the  answer  to  the  question  of  the  biological  signification 
of  the  globulin  increase.  We  know  but  very  little  about  this  at 
the  present  time.  Two  possibilities  may  be  conceived.  According 
to  the  one  alternative,  the  plasma  change  should  be  regarded  as 
a  detriment  to  the  organism,  i.  e.  as  a  pathological  derangement 
of  the  normal  constituency  of  the  blood;  according  to  the  other 
alternative,  it  might  express,  on  the  contrary,  a  protective  mea- 
sure on  the  part  of  the  organism  against  injurious  processes.  The 
globulin  increase,  in  other  words,  might  represent  or  constitute 
one  phase  of  a  protective  reaction  of  the  same  kind  as,  or,  event- 
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ually,  identical  with  some  particular  one  of  the  numerous  pro- 
tective reactions  which  the  research  of  the  last  few  decades  has 
shown  to  take  place  in  the  blood. 

Certain  circumstances  speak  for  the  last  interpretation  being 
the  right  one.  If  we  start  with  the  supposition  that  the  globulin 
increase  during  pregnancy  and  in  diseases  plays,  in  point  of  prin- 
ciple, the  same  role,  then  the  presence  of  this  change  in  the  blood 
during  the  first-named  of  these  conditions  speaks,  of  course,  most 
decidedly  against  interpreting  it  as  a  pathological  derangement. 
The  characteristic  blood  change  of  pregnancy  is  no  more  patho- 
logic than  is  pregnancy  itself.  If  the  puerperium  is  included,  then 
the  globulin  increase  is  constant  for  nearly  a  year  without  the 
woman  exhibiting  any  sickly  changes. 

We  are  thus  thrown  back  upon  the  alternative,  according  to 
which  the  globulin  increase  should  be  an  expression  for  a  protect- 
ive reaction.  The  physiological  character  of  pregnancy  does  not 
exclude  the  possibility  that  the  developing  foetus  will  expose 
the  woman's  organism  to  injurious  influences,  although  these 
are  continually  neutralized  during  normal  pregnancy.  Of  late 
this  presumption  is  fairly  generally  embraced.  It  forms  the  theo- 
retical foundation  of  Abderhalden's  gravidity  reaction  and 
plays  an  important  role  in  the  modern  conception  of  the  so-called 
toxicosis  of  gravidity.  The  theory  of  the  egg  as  a  source  of  toxin 
for  the  mother  is  not  for  certain  proved,  but  is  in  my  opinion  strong- 
ly supported  by  the  fact  that  pregnancy  produces  the  same  change 
in  the  blood  as  do  many  pathological  conditions. 

A  positive  reason  for  supposing  the  globulin  increase  to  be  a 
protective  reaction,  or  a  phase  thereof,  may  possibly  be  found  in 
its  presence  during  diseases.  One  of  the  most  important  protective 
reactions  hitherto  known,  is  the  formation  of  antitoxin.  It  is 
regarded  as  well-established  that  the  antitoxin  is  bound  to  some 
one  of  the  globulin  groups  of  the  serum.  In  whatever  way  one 
imagines  this  linkage,  it  seems  plausible  that  the  formation  of 
antibodies  and  the  synchronous  increase  of  at  least  the  serum 
globulin  are  processes  causally  related  to  each  other. 

In  this  chapter,  however,  I  will  only  try  to  illustrate  some 
points  of  the  physiological  and  pathological  importance  of  that 
particular  consequence  of  the  globulin  increase  which  constitutes 
the  chief  theme  of  the  present  research,  namely,  the  reduction 
of  the  suspension-stability  of  the  blood.  A  priori  it  appears  pro- 
bable that  this  apparently  great  and  very  usual  blood  change 
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must  be  a  change  with,  important  physiological  and  pathological 
consequences.  There  are  several  sides  of  this  question,  of  which 
I  shall  here  discuss  only  that  which  enters  the  field  of  this  paper, 
whether  the  aggregation  of  the  red  corpuscles  in  itself  is  of  any 
biological  importance.  The  qualification  for  this  being  the  case 
is  that  the  aggregation  —  at  least  under  certain  conditions  — 
is  an  intravital  phenomen.     Of  course  the  opposite  might  also 


Fig.  22. 


be  imagined  to  be  the  case,  namely,  that  the  rouleaux  formation 
only  occurred  in  the  emptied  blood  by  reason  of  certain  outside 
influences,  and  that  this  process  in  such  respect  constituted  an 
analogy  to  the  coagulation  of  the  blood. 

However,  I  have  convinced  myself  in  several  ways  that  the 
agglutination  as  well  as  the  phenomenon  dependent  on  it,  the 
increased  sinking  speed  of  the  corpuscles,  can  be  demonstrated 
in  the  living  organism. 
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The  proof  of  the  intravital  variations  in  the  sinking  speed  of  the 
corpuscles  is  the  following.  A  piece  of  a  superficially  situated  skin 
vein  about  10  cm.  long  is  chosen  on  a  forearm.  A  rubber  tube  is 
placed  centrally  and  peripherally  of  the  vein  section  so  tightly  that 
the  circulation  in  it  is  stopped.  The  forearm  is  thereafter  held  so 
that  the  vein  section  assumes  a  vertical  position  for  a  period  of 
15  mins.,  for  instance.  After  the  lapse  of  this  time  the  vein  is 
punctured  close  beneath  the  upper  rubber  tube  by  means  of  a 
puncture  needle  to  which  a  glass  tube  is  attached.  By  pressure 
on  the  vein  its  contents  are  transmitted  to  the  glass  tube.  An 
ordinary,  smaU  puncture  syringe  can  also  be  used.  If  this  experi- 
ment be  carried  out  on  a  parturient,  pregnant  woman,  the  first 
part  of  the  fluid  consists  only  of  flasma,  while  on  a  healthy,  not 
pregnant  woman  or  a  healthy  man  it  consists  of  blood.  See  fig.  22. 

This  experiments  proves  that  the  corpuscles  sink  with  diffe- 
rent speed  in  the  blood  vessels,  as  soon  as  the  blood  is  brought 
to  a  standstill.  It  may  be  added  that  this  phenomenon  intimates 
its  presence,  even  without  puncture,  for  in  the  case  of  a  pregnant 
woman  the  upper  part  of  the  vein  section  gradually  loses  more 
and  more  the  blue  colour  characteristic  for  the  skin  veins.  Of 
course  the  increased  sinking  speed  intra  vitam  must  have  the 
same  basis  of  explanation  as  that  appearing  in  the  in  vitro  expe- 
riment; i.  e.  it  must  depend  on  agglutination  of  the  corpuscles. 
Moreover,  if  in  such  an  experiment  upon  a  pregnant  woman  the 
contents  of  the  vein  be  sufficiently  carefully  transmitted  to  the 
glass  tube  or  the  syringe,  we  can  observe  with  the  naked  eye 
that  the  first  reddish  blood,  which  comes  out  after  the  clear 
plasma,  contains  red  granules  —  corpuscle  aggregates. 

The  appearance  of  the  hemagglutination  in  the  blood  within 
the  organism  can  also  be  studied  directly  in  the  blood  vessel  intact, 
firstly  in  the  retina  by  means  of  the  ophtalmoscope  and  secondly 
in  the  capillaries  by  means  of  the  microscope.  The  first-named 
of  these  researches  has  been  performed  on  my  proposal  by  the 
ophtalmologist   Ploman   of    Stockholm.^ 

Ploman  has  in  numerous  cases  compared  the  appearance  of 
the  blood  in  the  retinal  blood  vessels  ^vith  the  result  of  the  sta- 
bility reaction,  which  was  carried  out  in  each  case  in  the  same  way 


^  Ploman.  Oftalmoskopiskt  pS,visande  av  variation ern a  i  blodkroppssuspen- 
sionens  stabilitet.  Hygiea,  vol.  82.  1920,  p.  363.  Or  Demonstration  ophtal- 
moscopique  des  variations  de  stabilite  dans  la  suspension  des  globules  rouges. 
Annales  d'Oculistique.     Vol.  157.     1920. 
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as  I  have  formerly  described  in  this  work.  With  free  blood  flow 
no  difference  is  seen  in  the  appearance  of  the  retinal  blood  vessel 
in  different  people.  It  proved  to  be  necessary  to  diminish  the 
speed  of  the  blood  flow,  which  was  achieved  by  compression  on 
the  eye  ball  by  pressing  a  finger  against  the  same  in  the  outer 
corner  of  the  eye.  With  relatively  slight  compression  the  diasto- 
lic blood  pressure  is  overcome  and  one  sees,  as  a  consequence 
hereof,  that  the  retinal  arteries  pulsate.  By  stronger  pressure 
the  flow  of  the  blood  is  prevented  also  at  systole,  which  is  inti- 
mated by  the  cessation  of  the  above  mentioned  pulsations.  More- 
over, the  width  of  the  retinal  veins  is  diminished  and  the  papilla 
pales.  Although  the  circulation,  in  the  usual  sense  of  the  word, 
is  stopped,  one  does  not  achieve  a  complete  standstill  of  the  blood, 
at  least  not  in  the  larger  blood  vessels.  On  account  of  differences 
in  pressure  within  various  parts  of  the  branches  of  the  blood 
vessels,  there  generally  continue  considerable  currents,  which  in 
the  arteries  can  even  flow  in  a  direction  towards  the  heart. 

The  blood  vessels  of  the  retina,  or  rather  their  contents  now 
exhibit  a  very  different  appearance  in  different  cases. 

In  a  few  cases  no  change  at  all  takes  place  after  the  disappearing 
of  the  arterial  pulse,  not  even  after  lengthy  observation.  In  other 
cases  there  appears  a  fine  notching  of  the  contours  of  the  blood- 
vessels, and  one  sees  that  the  blood  moves  in  the  vessels  with 
greater  or  lesser  speed.  It  looks  like  flowing  red  sand.  In  other 
cases  again,  this  fine  granulation  becomes  coarser,  after  a  longer 
or  shorter  period  of  observation,  which  in  turn  sometimes  leads 
to  a  complete  resolution  of  the  blood  column  into  relatively 
coarse  lumps  divided  by  light  intervals.  It  is  highly  characteristic 
for  these  most  pronounced  changes  that  they  appear,  at  times, 
almost  immediately  after  the  suppression  of  the  arterial  pulse. 

The  clustering  is  seen  either  in  certain  blood  vessels  only,  or 
also  in  nearly  all,  and  when  it  is  distinct,  it  can  be  observed  far 
out  into  the  retinal  field.  The  reason  that  the  clustering  turns 
out  to  be  different  in  one  and  the  same  eye  in  different  branches 
of  the  blood  vessels  depends  chiefly  on  the  variable  speed  of  the 
blood  flow.  The  blood  stands  still  in  some  vessels;  here  the  cluster- 
ing is  greatest  and  appears  most  quickly.  In  other  vessels  it 
runs  with  varying  speed;  the  greater  this  is,  the  more  finely  granu- 
lated will  the  appearance  of  the  blood-flow  be.  The  standstill 
seems  to  take  place  chiefly  in  the  very  narrow  branches,  which 
then  present  an  appearance  as  of  fine  threads  supplied  with  small 
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knots.  It  is  probable  that  the  walls  of  tbe  vessels  are  pressed  to- 
getber  around  the  clusters  of  corpuscles,  whereby  the  currents  are 
hindered.  By  variations  in  the  pressure  exercised,  one  can  direct- 
ly convince  oneself  of  the  influence  of  the  speed  of  the  blood  cur- 
rent on  the  clustering.  When  the  pressure  is  relieved  so  that  the 
arterial  pulse  beats  through,  then  the  granulation  generally  dis- 
appears. In  certain  cases,  where  there  has  previously  been  a  very 
strongly  proncnunced  clustering,  there  remains  a  certain  fine 
granulation,  even  after  the  arterial  pulse  has  returned  and  the 
blood  flow  already  has  a  considerable  speed. 

Ploman  is  surprised  that  the  peculiar  and  striking  picture  which 
the  breaking  up  of  the  blood  column  produces  in  more  pronounced 
cases  is  not  more  generally  observed  and  known,  and  considers 
that  this  may  be  explained  by  the  fact  that  the  study  of  the  pulse 
phenomenon  in  the  retinal  blood  vessels  has  been  generally  carried 
out  on  healthy  persons.  He  has  found  but  one  comment  on  this 
in  the  ophthalmoscopic  literature,  namely,  by  Reimar  of  Ziirich 
from  1899.^  Eeimar  found,  even  as  Ploman,  that  the  blood  from 
the  retinal  vessels  on  compression  of  the  eye-ball  exhibited  diffe- 
rent degrees  of  clustering.  This  was  especially  excessive  in  cases 
•of  anaemia,  which  he  regarded  as  depending  on  an  increase  in  the 
-agglutinative  capacity  of  the  corpuscles  in  this  condition. 

What  is  particularly  interesting  in  Ploman's  work  is,  however, 
the  fact  that,  in  addition  to  pointing  out  a  forgotten  factor,  he 
succeeded  in  treating  the  phenomenon  systematically  and  compar- 
ed the  ophthalmoscopic  picture  with  the  stability,  reaction.  The 
difficulty  lay  in  finding  a  basis  of  classification  for  the  phenomenon 
in  the  retinal  vessels.  After  my  researches  it  might  have  been 
most  natural  to  arrange  the  cases  according  to  the  size  of  the 
aggregates,  but  this  proved  to  be  impossible  to  carry  out.  Ex- 
tremes are  certainly  easy  to  differentiate,  but  insurmountable 
difficulties  were  met  with  in  assigning  objective  limits  for  the 
countless  transitions,  varying  from  a  finely  granulated  sandiness 
in  the  blood  column  to  big  lumps  taking  up  the  whole  width  of 
the  large  blood  vessels.  There  was,  however,  another  characteris- 
tic of  the  phenomenon,  already  hinted  at,  which  permitted  a 
quantitative  gradation,  namely,  the  time  which  elapsed  from 
the  cessation  of  the  circulation  until  the  first  trace  of  agglutina- 
tion appeared.   Even  in  his  first  experiment  it  seemed  to  Ploman 

^  Reimar.  Die  sogenannte  Einbolia  der  Arteria  centralis  Retinae  und  ihrer 
Aste.     Archiv  f.  Augenheilkuude-     VoL  38,  p.  29i,  1899. 
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as  if  there  should  be  a  constitutional  connection  between  the 
duration  of  this  time  and  the  force  with  which  the  agglutination 
made  its  appearance.    (Cp.  p.  103.) 

In  those  cases  where  this  only  asserted  itself  by  a  fine  notch- 
ing of  the  contours  of  the  blood  column,  one  was  obliged  to  com- 
press the  eye-ball  for  many  seconds  before  this  change  took  place 
whilst,  as  before  said,  the  strong  agglutination  appeared  almost 
immediately  after  pressure  had  been  exerted.  Furthermore,  as 
the  time  for  the  appearance  of  the  phenomenon  in  several  experi- 


Fig.  23. 

ments  upon  one  case  was  shown  to  be  fairly  constant,  Ploman 
decided  to  take  the  same  as  a  ground  of  classification,  and  he 
consequently  measured  with  a  chronograph,  or  in  some  cases 
with  electric  registration  on  a  rotating  blackened  cylinder  fur- 
nished with  a  time-marker  the  number  of  seconds  which  elapsed 
from  the  time  full  pressure  was  brought  to  bear  upon  the  eye-ball 
until  the  first  trace  of  aggregation  became  visible. 

The  result  of  67  cases  investigated  has  been  arranged  by  me  in 
the  diagram  fig.  23  set  up  according  to  Ploman's  table.  The  ordi- 
nates  give  the  result  of  the  stability-reaction,  i.  e.  the  sinking  figures 
in  mm.  per  hour.  The  abscissae  give  the  time  in  seconds  after 
which  the  first  visible  agglutination  appeared,  reckoned  from  the 
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moment  when  the  compression  began.  All  the  9  cases  in  which 
after  20  sees,  compression  no  agglutination  was  visible  have  been 
drawn  in  the  diagram  as  an  interminable  abscissa,  for  experi- 
ments showed  that  if  the  phenomenon  did  not  appear  before  that 
time,  it  would  not  appear  at  all  (with  a  maximal  time  of  obser- 
vation of  nearly  1  min.). 

It  may  be  gathered  from  a  general  survey  that,  on  the  whole, 
the  agglutination  makes  its  appearance  more  quickly,  the  greater 
the  sinking  speed  of  the  corpuscles  in  vitro  is  shown  to  be.  I 
think  that  this  agreement  is  really  astonishing  considering  the 
sources  of  error,  of  which  the  most  important  must  be  regarded  as 
being  that  the  currents,  which  remain  even  after  the  svstolic 
blood  pressure  has  been  overcome,  cannot  be  equally  strong  in 
every  case,  depending,  among  other  things,  on  variations  in  the 
structure  of  the  eye  and  on  variations  in  the  artificial  pressure. 

The  diagram  shows  that  with  very  slow  sedimentation,  up  to  3 
mm.  per  hour,  the  agglutination  may  either  not  be  produced  at 
all  —  or  else  does  not  appear  until  late.  Nearly  all  these  observa- 
tions originate  from  examinations  of  men,  a  good  demonstration  of 
the  fact  that  the  highest  degree  of  suspension-stability  occurs  in 
these. 

Between  4  and  11  mm.  sinking  figures  the  periods  are  very 
variable,  all  the  way  from  a  negative  case  (no  agglutination 
visible)  down  to  a  case,  in  which  the  agglutination  appeared 
after  4"/ 5  sees. 

Between  12  and  17  mm's  sinking-figures  the  agglutination  has 
not  taken  place  in  any  case  later  than  after  10  sees.,  at  the  earliest 
within  3  sees.  With  sinking-figure  over  17  mm.  agglutination 
occurred  not  later  than  within  6  sees,  after  the  suppression  of  the 
arterial  pulse,  in  the  majority  of  cases  after  1 — 3  sees. 

Ploman  lastly  emphasizes  as  a  possible,  practically  valuable 
conclusion  of  these  results  that  the  non-appearance  of  the  aggluti- 
nation in  the  retinal  blood  vessels  on  compression  of  the  eye-ball, 
or  its  very  slow  appearance,  speaks  for  normal  suspension-stabi- 
lity, and  that  its  appearance  within  a  period  of  3  sees,  or  less, 
indicates,  in  all  probability,  a  pathological  reduction  of  the  sta- 
bility, when  it  is  not  a  question  of  a  woman's  gestation  period.  ^ 

*  The  results  of  Ploman  have  later  been  confirmed  by  a  similar  investigation, 
carried  ont  by  Elschxig  (Das  Auftreten  komiger  Stromnng  in  den  Netzhantgefas- 
sen  und  die  Erziehlung  der  Senknngszahl  dea  Blutes.  Med.  Klinik.  Nr.  1.  1921.) 
The  author  has,  moreover,  earlier  called  attention  to  the  agglutination  in  the  retinal 
vessels  of  sick  people. 
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On  such  an  ophthalmoscopic  research  upon  cases  with  strongly 
reduced  suspension  stability  it  is  shown,  as  already  remarked, 
that  the  aggregation  is  not  prevented  even  by  a  fairly  considerable 
speed  in  the  flow  of  the  blood.  I  have  seen  distinct  agglutination 
with  a  speed  in  the  blood-flow  which,  on  account  of  the  movement 
of  the  aggregates,  I  estimated  at  about  5  papilla's  width  a  second, 
which,  if  one  calculates  with  a  papilla  width  of  1,5  mm.  will  con- 
stitute 7 — 8  mm.  a  second.  However  faulty  such  an  estimation 
may  be,  yet  it  is  beyond  doubt  that  the  blood  moved  much  quicker 
than  what  it  does  in  the  capillaries  with  normal  circulation.  The 
speed  of  the  blood-flow  which  is  generally  given  for  the  circula- 
tion of  the  capillaries  varies  between  0,5 — 0,8  mm.  a  second.  On 
this  account  it  seems  probable  that  the  corpuscles  in  individuals, 
who  have  reduced  suspension-stability,  pass  through  at  least  this 
section  of  the  circulation  in  an  aggregated  state. 

The  cutaneous  capillaries  can,  as  we  know,  be  microscopically 
studied  in  reflected  light,  if  the  skin  be  smeared  with  oil  in  order 
to  diminish  the  diffasion  of  the  light  from  the  epidermis.  The 
most  suitable  capillaries  for  observation  in  the  human  being  are 
the  smooth  row  of  hair-pin-like  loops  at  the  extreme  edge  of 
the  middle  part  of  the  quick  of  the  nail.  If  we  here  watch 
the  fine  view  offered  by  the  circulation  in  the  capillaries,  we 
obtain  different  pictures  from  persons  with  different  suspension- 
stability. 

In  a  healthy  man  or  woman  we  do  not  notice  the  flow  of 
blood  until  a  fairly  sharp  picture  is  obtained.  It  appears  as  a 
stream  teeming  with  very  fine  particles,  which  seem  to  be  equally 
compactly  distributed  along  the  whole  length  of  the  visible  capil- 
lary loop.  In  a  parturient  pregnant  woman  and  still  better  in  a 
pneumonic  patient,  it  is  before  all  much  easier  to  see  the  blood 
flow.  This  is  because  the  structure  of  the  blood  flow  is  coarser. 
The  blood  gives  the  effect  of  being  considerably  more  granulated, 
and  the  granules  are  not  so  equally  distributed.  The  blood  column 
appears  sometimes  as  if  fractured  in  pieces.  See  fig.  24,  A  —  the 
appearance  of  the  blood  flow  in  a  capillary  of  a  healthy  man  and 
B  — •  of  a  pregnant  woman  with  greatly  reduced  stability.  The  last 
described  coarse  structure  of  the  blood  flow  is  naturally  produced 
by  the  corpuscles  being  agglutinated  in  the  streaming  blood. 

I  have  not  been  able  to  determine  by  direct  observation  how 
the  blood  behaves  in  the  arteries  and  veins.  It  does  seem  probable 
that  a  certain  degree  of  aggregation  occurs  at  least  in  the  veins 
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even  at  normal  rapidity  of  the  blood  stream.  It  is  at  any  rate 
quite  sure  that  every  more  pronounced  retardation  of  the  same 
—  a  very  usual  incident  in  most  veins  —  produces  a  less  or  more 
strong  aggregation  accordingly  as  the  suspension-stability  of  the 
blood  is  reduced. 

That  which  is  of  greatest  interest  from  a  physiological  point  of 
view  is,  of  course,  the  state  of  the  corpuscles  within  the  capillary 
system  where  in  the  service  of  respiration  they  exercise  their  most 
important  physiological  function,  the  gas  exchange. 


A. 


Tig.  24. 


The  gas  exchange  between  the  corpuscles  on  the  one  hand,  and 
the  tissues  and  the  alveolar  air  on  the  other,  takes  place  via  the 
plasma.  As  the  aggregation  of  the  corpuscles  reduces  the  sur- 
face between  the  corpuscles  and  the  plasma  we  must  a  priori 
conclude  that  it  affects  the  gas  exchange  of  the  corpuscles  in  an 
unfavourable  manner. 

Another  physiological  fact,  which  must  we  ascribed  to  the 
reduction  of  the  suspension-stability  of  the  blood,  is  that  the 
hemagglutination  plays  a  certain  part  in  the  service  of  styp- 
ticity.  The  clustering  of  corpuscles  in  the  wound,  or  in  the  blood 
vessel  leading  to  same,  or  —  what  is  probably  more  important  — • 
in  the  threads  of  the  fibrin  network  found  in  both  these  places 
must  be  considered  to  have  a  certain  hemostatic  effect. 

11*— 211072.   Acta  mtd.  Siand.    Vol.  LV. 
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How  mucli  importance  should  be  ascribed  to  the  hemaggluti- 
nation as  a  styptic  factor  is,  of  course,  difficult  to  determine. 
That  it  ought  not  to  be  quite  overlooked  is  illustrated  by  the 
fact,  proved  by  Loeb,^  that  the  clustering  of  the  coi-puscles  in 
certain  arthropodes  forms  a  very  important  protective  measure 
against  loss  of  blood.  Further,  it  mav  be  mentioned  that,  accor- 
ding  to  Klemensiewicz,"  capillary  bleedings  come  to  a  stand- 
still in  frogs,  whose  blood  has  been  rendered  non-coagulable  by 
injection  of  hirudin,  because  the  corpuscles  in  the  capillaries 
deposit  themselves  as  plugs. 

In  supjwrt  of  my  own  opinion  that  the  agglutination  is 
not  quite  without  importance  in  stypticity,  I  may  finally  point 
out  the  opinion  favoured  by  many  writers,  namely,  that  the  hemo- 
static effect  of  gelatin  in  local  as  well  as  intravenous  or  sub- 
cutaneous application  is  explained  as  partly  depending  on  the 
hemagglutinating  property  of  this  substance,  to  which  I  shall 
return  in   detail  later  on. 

But  the  mechanism  of  stypticity  has,  as  we  know,  a  fatal  side, 
namely,  the  thrombus,  for  the  origin  of  which  it  may  be  well  to 
discuss  more  fully  the  importance  of  the  reduction  of  the  suspen- 
sion stability  of  the  blood. 

YiRCHOW  defined  the  thrombus  as  an  intravascular  coagulation 
of  the  blood  arising  in  lifetime.  The  research  of  later  times  has 
taught  us  that  this  definition  only  applies  to  a  lesser  group  of 
thrombi,  the  so-called  coagulatory  or  stagnatory  thrombi.  The 
larger  and  more  important  group  are  the  so-called  agglutinative 
or  fulsative  throynhi.  The  first-named  form  of  thrombi  arises,  as 
the  name  implies,  only  in  a  stagnated  blood  mass  in  accordance 
with  the  same  laws,  roughly  speaking,  as  hold  good  for  the  extra- 
vascular  coagulation.  Such  a  thrombus  consists  of  all  the  con- 
stituents of  the  blood  in  the  reciprocal  proportions  which  were 
present  in  the  blood  mass  in  question  before  the  coagulation. 
Such  a  thrombus  is  red  on  account  of  the  preponderance  of  the 
red  corpuscles.  The  agglutinative  or  pulsative  thrombus  is  formed 
through  the  agglutination  of  the  solid  elements  of  the  blood  and 
arises  only  in  the  flowing  blood.  The  experimental  researches 
have  shown  that  the  first  disposition  of  such  a  thrombus  consists 

*  L.  LoEB.  On  the  spontaneous  agglutination  of  blood  cells  of  Arthropodes, 
rniversity  of  Pennsylvania  Med.  Bulletin.     Vol.   16  p.  441.     1904. 

-  Klemexsiewicz.  Uber  die  erste  Aulage  des  Thrombus.  Experimentelle  Un- 
tersuchungen  am  Blute  und  den  Blutgefassen  von  Amphibien,  Beitrage  z.  pa- 
thol.  Anatomie  n.  z.  allgem.  Pathologie.     Vol.  63.     1917. 


SUSPENSION-STABILITY    OF   THE   BLOOD.  169 

of  thrombocytes  which  have  agglutinated  to  an  agglomerate, 
which  adheres  to  the  walls  of  the  blood  vessel.  This  disposition 
increases  through  the  deposit,  before  all,  of  new  thrombocytes, 
which  are  separated  from  the  flowing  blood.  The  capacity  of 
these  cell  elements  for  adhesion  is  regarded  as  depending  on  their 
agglutinability,  which  property  in  general  is  interpreted  as  syno- 
nymous with  their  stickiness,  (viscosity).  Besides  the  throm- 
bocytes, other  constituents  of  the  blood  can  be  deposited  in  vary- 
ing amount  and  form  part  of  the  structural  material  of  the  throm- 
bus. First  and  foremost,  fibrin  and  leucocytes.  Differences  of 
opinion  exist  in  regard  to  the  red  corpuscles.  According  to  some 
writers,  as  Zahle  in  earlier  times  and  later  Ferge,^  the  red  cor- 
puscles could  not  be  deposited  in  the  flowing  blood,  thus  in  prin- 
ciple constituting  a  non-characteristic  part  of  a  pulsative  throm- 
bus. Other  writers,  Lubnitzky,  Arnold,  Beneke,"  Klemensie- 
wicz^  assert,  on  the  contrary,  that  the  erythrocytes  can  partici- 
pate in  the  formation  of  the  pulsative  thrombus,  even  in  its  ear- 
liest stage.  Beneke  probably  expresses  the  most  general  opinion 
amongst  modern  pathologists,  when  he  considers  that  even  im- 
portant deposits  of  red  corpuscles,  thanks  to  which  the  most 
usual,  the  so-called  mixed  thrombus  is  produced,  do  not  require 
a  complete  standstill  of  the  blood  mass,  but  only  a  slowing  down 
of  the  current.  The  peculiar,  regular  deposit  of  alternative  red 
and  white  strata  in  certain  mixed  thrombi  is  explained  as  depend- 
ing on  periodically  recurring  changes  in  the  speed  of  the  blood 
current. 

The  most  important  part  in  the  theory  of  the  origin  of  the 
thrombus  is  played,  as  we  have  seen,  by  the  thrombocytes  and 
their  agglutination,  to  which  the  explanation  of  many  phenomena 
connected  with  the  thrombus  are  referred.  For  instance,  different 
grades  of  »thrombus  disposition))  have  been  considered  to  depend 
on  different  grades  of  agglutinability  of  the  thrombocytes.^ 
Derewenko''  considers  —  by  way  of  taking  another  example 
—  that  the  action  of  the  hirudin  as  a  preventive  against  throm- 


^  Ferge.  Uber  den  Aufbau  und  die  Entstehung  des  autochtonen  Thrombus. 
Med.  Naturw.  Arch.  1909.     2.     2. 

^  Beneke.  Die  Thrombose.  Handbuch  der  aUgemein.  Pathologic  von  Krehl 
und  Makchand.     Leipzig.     1913.     2.  2.     p.  176. 

^  Klemenseewicz.     loc.  cit. 

*  See  Beneke,  loc    cit.  p.  261. 

°  Derewenko.  tJber  die  Herkunft  der  Blutplattchen  im  Thrombus  nach  Un- 
tersuchungen  an  doppelt  unterbundenen  Gefassen.  Beitrage  z.  pathol.  Anatomie 
u.  z.  allgem.  Pathologic.     VoL  48.    p.  123.     1910. 

12—211072.  Acta  med.  Scand.    Vol.  LV. 
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bosis  depends  on  the  fact  that  this  substance  reduces  the  capacity 
for  agglutination  of  the  thrombocytes. 

The  greater  or  lesser  capacity  of  the  erythrocytes  for  agglutina- 
tion has  scarcely  been  taken  into  consideration  at  all,  if  we  except 
the  capillary  thrombi  which  are  produced  by  injection  of  certain 
hemagglutinative  substances,  and  to  which  I  will  return  later  on. 
The  reason  why  the  agglutination  of  the  erythrocytes  is  so  very 
briefly  discussed  in,  for  instance,  Beneke's  masterly  represen- 
tation of  the  etiology  of  the  thrombus,  from  which  many  of  the 
statements  here  given  are  taken,  is  because  the  -writer  does  not 
seem  to  know  that  the  red  corpuscles  within  the  blood  vessel 
system  can  agglutinate,  and  still  less  that  the  degree  of  aggluti- 
nation is  subjected  to  enormous  variations. 

I  have  reason  to  think  that  my  researches  upon  the  suspension- 
stability  of  the  blood  will  throw  a  new  light  upon  some  of  these 
questions. 

As  the  thrombosis  is  so  much  more  rare  than  the  reduc- 
tion of  the  suspension-stability  of  the  blood,  it  is  plain  that 
the  lastmentioned  blood  change  is  not  alone  sufficient  to  produce 
thrombosis,  but  can  only  act  as  a  factor  side  by  side  wi;h 
others. 

However,  it  seems  to  me  beyond  gainsaying  that  in  the  already 
complicated  etiology  of  thrombosis  room  also  must  be  made  for 
the  increased  tendency  of  the  red  corpuscles  to  agglutinate. 
I  take  the  general  and  so  far  as  I  can  see,  well-based  stand- 
point that  the  red  corpuscles  can  be  deposited  in  the  flowing 
blood. 

In  every  agglutinative  tlirombus,  which  in  part  consists  of  red 
corpuscles,  these  must,  during  some  phase  or  other  of  the  forma- 
tory  process,  have  been  on  the  surface  of  the  thrombus.  The 
deposit  of  new  red  corpuscles  must  of  course  be  facilitated  if  the 
power  of  cohesion  between  these  cells,  i.  e.  the  hemagglutination, 
is  increased.  We  do  not  need  to  presume  that  the  blood  mass 
must  be  completely  at  a  standstill,  in  order  that  this  power  of 
cohesion  may  assert  itself.  According  to  Ploman's  research  it  is 
beyond  doubt  that  in  cases  where  there  is  a  considerable  reduction 
of  the  suspension-stability  of  the  blood,  the  power  of  cohesion 
is  so  great  that  it  overcomes  the  dispersing  action  of  even  a  fairly 
considerable  speed  in  the  blood  flow. 

As  is  well-known,  the  thrombi  make  their  appearance  especially 
in  connection  with  pregnancy  and  infectious  diseases. 
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According  to  12  statistics  given  in  the  paper  by  Junge^  on  the 
frequency  of  the  thrombus  during  the  gestation  period,  on  an 
average,  practically  every  hundredth  case  of  gravidity  will  be 
accompanied  by  thrombosis.  The  majority  of  thrombi  make 
their  appearance  during  the  puerperium  and  many  of  these  may 
be  traced  to  infectious  causes.  But  according  to  Rielander  and 
Klein'  one  must  presume  that  there  are  non-infectious  puerpual 
thrombi  to  be  found,  for  thrombosis  is  not  infrequently  diagnosed 
in  cases  of  childbirth,  which  have  taken  place  in  an  absolutely 
ph3^siological    manner. 

Bumm"*  is  of  the  same  opinion.  He  differentiates  in  his  manual 
two  forms  of  aseptic  thrombus  occurring  in  pregnancy.  Firstly, 
the  improperly  so-called  ^Aro7w6opAZe6^ii5  varicosa,  which  not 
infrequently  appears  during  pregnancy  and  puerperium  in  varices 
on  the  leg  and  secondly,  the  aseptic  thrombus  in  the  uterin  veins 
during  puerperium.  The  last-named  form  is  said  to  begin  in  the 
venous  plexus  in  the  area  of  attachment  of  the  placenta  and 
can  develop  so  that  it  fills  large  sections  of  the  veins  of  the 
pelvis.  It  may  be  remarked  that  Bumm  considers  that  we  must 
reckon  with  a  special  unknown  condition  of  the  blood  for  the 
explanation  of  its  origin. 

As  far  as  the  frequency  of  thrombosis  during  infectious  diseases 
is  concerned,  I  have  no  reason  for  entering  into  details,  as  the  ex- 
perience with  regard  to  the  suspension-stability  of  the  blood  here 
is  still  too  scanty.  This  much  may,  however,  be  pointed  out,  that 
the  disease  especially  predisposed  for  thrombus,  according  to 
Recklinghausen  and  Lubarsch's  statistics^  is  fibrinous  pneu- 
monia, in  which  disease  the  suspension-stability  of  the  blood  is 
greatly  reduced.  Another  disease  with  a  pronounced  disposition 
for  thrombus  is  tuberculosis  of  the  lungs  in  its  more  advanced 
stages,  where  according  to  Westergren's  researches,  a  consider- 
able instability  is  to  be  found.  I  find  it  further  worthy  of  notice 
that  abdominal  typhus  produces  a  fairly  considerable  frequency 
of  thrombosis,  although  here  the  reduction  of  the  suspension- 
stability  of  the  blood  does  not  depend  on  an  increase  of  the  fibrino- 


*  JuNGE.     tJber   Thrombose    und    Embolie    im   Woclienbett.     Arcliiv  f.  Gyna- 
kologie.     VoL  96.     1913. 

-'  Klein.     Die  puerperale  und  postoperative  Thrombose  und  Embolie.     Archiv 
f.  Gynakologie.     VoL  94.     1911. 

^  Bumm.     Grundriss  zum  studium  der  Geburtshilfe.     Wiesbaden  1914.   p.  699. 

*  See  Klein,  loc.  cit.  p.  144. 
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gen.  See  further  the  general  survey,  made  by  Welch^  of  the 
association  of  thrombosis  with  certain  diseases.  "We  may  from 
this  conclude  that  thrombi  belong  to  the  more  or  less  common 
complications  of  all  pathological  conditions,  where  we  know  or 
may  presume  that  the  suspension-stability  of  the  blood  is  re- 
duced. 

One  of  the  most  disagreeable  and  not  very  rare  sequels  of  greater 
surgical  operations  are,  as  is  well-known,  the  occurrence  of  throm- 
bi, the  so-called  post-operative  thrombosis,  whose  etiology  in 
spite  of  vivid  discussion  must  be  considered  as  rather  obscure. 
We  may  infer  from  the  stability-reactions  made  by  Perman  and 
mentioned  in  a  foregoing  chapter  that  surgical  operations  are 
attended  with  increased  agglutination  tendency  of  the  red  cor- 
puscles. 

Thus  there  is  a  pronounced  parallelism,  at  least,  between  the 
occurrence  of  thrombi  and  reduced  suspension-stability  of  the 
blood.  This  parallelism  is,  of  course,  not  in  itself  substantiating 
the  fact  that  the  reduced  suspension-stability  is  the  cause  of 
the  thrombosis  and  there  may  be  one  or  several  other  given  factors 
which  could  possibly  be  sufficient  in  themselves,  such  as  the  varices 
of  the  leg  often  appearing  during  pregnancy,  damages  of  the 
intima  in  infectious  diseases,  mechanical  disturbances  of  the  cir- 
culation and  so  on. 

Another  possibility,  w^hich  might  be  worth  a  special  study,  is 
that  the  globulin  increase  not  only  augments  the  agglutination 
of  the  erythrocytes  but  also  of  the  thrombocytes,  which  from  the 
present  stand-point  of  the  thrombosis  theory  would  imply  a  very 
vital  moment  in  etiology.  I  may  in  this  connection  indicate  the 
observations  of  Hayem"  that  the  blood  in  inflammatory  diseases, 
besides  being  rich  in  fibrinogen,  is  characterized  by  increased 
tendency  of  the  thrombocytes  to  agglutinate. 

It  is,  of  course,  difficult  to  form  any  idea  of  the  degree  of  im- 
portance we  can  attach  to  the  agglutination  of  the  red  corpuscles 
along  with  all  these  other  possible  factors.  In  the  meantime 
we  must  be  content  with  what  from  a  purely  mechanical  view- 
point is  in  rny  opinion  an  indisputable  conclusion,  namely  that 
the  reduction  of  the  suspension-stability  facilitates  the  deposit  of 
the  red  corpuscles  and  thus  further  the  increase  of  the  thrombi 


'  "Welch.     Thrombosis    in    a   System  of  medicine,     ed.  Allbntt,  London  1899. 
Vol.  6.     p.  155. 

■^  Hayem.     Dn  sang  et  de  ses  alterations  anatomiques.     Paris  1889,  p.  473. 
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here  in  question,  the  macroscopic,  mixed  thrombi  in  the  larger 
blood  vessels. 

There  are,  however,  other  kinds  of  thrombi  where  the  agglu- 
tination of  the  red  corpuscles  is  presumably  of  more  primary 
importance  and  that  is  in  certam  forms  of  capillary  thrombi. 
The  question  is:  Can  the  aggregates  of  corpuscles  which  owe  their 
genesis  to  the  globulin  increase  attain  such  volume  and  solidity 
that  they  form  a  circulatory  obstruction  in  the  narrowest  blood 
channels,  in  the  capillaries? 

Firstly  I  may  mention  some  experimental  researches.  There 
is  a  considerable  amount  of  experience  forthcoming  with  regard 
to  the  fact  that  on  injection  of  hemagglutinating  substances 
aggregates  of  corpuscles  can  be  produced  which  lodge  themselves 
like  plugs  in  the  finest  branches  of  the  blood  vessels. 

Mitchell  has  long  ago  drawn  attention  to  the  fact  that  the 
pathological  effect  of  certain  snake-poisons  must  partly  be  attri- 
buted to  the  capacity  of  these  fluids  for  agglutinating  the  red 
corpuscles  to  such  a  degree  that  the  blood  cannot  pass  through 
the  capillaries.  To  the  same  gToup  belong  certain  phytalbumoses, 
of  which  abrin  and  ricin  are  those  to  which  study  has  mostly  been 
devoted.  Kobert  and  Ehrlich  have  shown  that  these  highly 
hemagglutinating  substances  on  injection  give  rise  to  multiple 
capillary  thrombi,  which  consist  of  clustered  red  corpuscles,  a 
fact  which  at  least  partly  is  considered  to  explain  the  poisonous 
effect.^ 

Another  group  of  substances,  are  hemagglutinating  sera, 
among  which  may  be  distinguished  in  the  first  place,  such 
heterologous  sera  as  by  themselves  possess  the  quality  of  highly 
agglutinating  the  corpuscles  of  a  certain  kind  of  animal  and, 
secondly,  such  heterologous  sera  as  have  acquired  this  quality 
through  an  immunization  process.  To  the  former  kind  belongs 
—  as  LoEB,  Steickler  and  Tuttle"  have  shown  —  cattle- 
serum,  which  when  injected  in  rabbits  produces  red  corpuscle 
thrombi  in  the  capillaries  of  the  internal  organs.  As  a  proof 
that  it  is  the  agglutination  and  not  coagulation  which  leads  to 
obstruction  of  the  circulation,  the  writers  adduce  that  an  in- 
jection of  hirudin  simultaneously  with  cattleserum  is  unable 
to  prevent  this  thrombosis. 

*  See  Flfxner.  Thrombi  composed  of  agglutinated  red  bio  od  corpuscles.  Univ 
of  Penna.  medical.  Bulletin  Vol.  15.     p.  324.     1902. 

^  LoEB,  Steickler  and  Tuttle.  Uber  die  Todesursache  nach  intravenoser 
Injektion  von  artfremdem  Blutserum.     Virchows    Archiv.    Vol.  201.    p.  5.    1910. 
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The  latter  kind  of  hemagglutinating  heterologous  sera  are  re- 
presented in  experiments,  which  have  been  made  by  Pearce/ 
This  scientist  found  that  one  could  produce  multiple  capillary 
thrombosis  in  dogs  by  injecting  serum  from  rabbits,  if  the  rabbits 
had  been  previously  treated  with  an  injection  of  red  corpuscles 
taken  from  a  dog  and  had  thereby  acquired  the  capacity  for 
agglutinating  dog-corpuscles  to  a  high  degree.  These  capillary 
thrombi  are  met  with  more  especially  in  the  finest  branches  of 
the  jDortal  system  of  the  liver  and  here  give  rise  to  hemorrhagic 
and  anaemic  necrosis  in  the  liver  parenchyma.  This  ne.crosis 
chiefly  lies  in  the  periphery  of  lobuli.  According  to  Peaece, 
these  capillary  thrombi  consist  solely  of  clustered  red  corpuscles. 

Another  substance,  whose  similar  effect  I  consider  to  be  of 
special  interest  in  this  connection,  is  gelatin.  Sackur^  succeeded 
through  subcutaneous,  as  well  as  intravenous,  gelatin  injections 
on  animals  in  producing  considerable  stoppages  in  the  blood  vessels 
of  various  internal  organs,  such  as  the  lungs,  kidneys  and  heart. 

These  stoppages  in  the  blood  vessels  consist  solely  of  clustered 
red  corpuscles.  The  quantities  of  gelatin  employed  were  consi- 
derable. If  one  places  the  blood  volume  at  about  ^/ 13  of  the  weight 
of  the  body,  then,  according  to  Sackur's  figures,  one  may  cal- 
culate the  gelatin  percentage  of  the  blood  as  being  at  least  1  %, 
It  should  be  added  that  when  now-a-days  gelatin  is  used  as  a 
hemostatic  in  man,  much  smaller  doses  are  prescribed,  according 
to  PouLSSON,^  at  most  200  ccm  of  a  2  %  gelatin  solution  which, 
in  conformity  with  the  same  method  of  calculation,  will  constitute 
about  0,08  %  in  an  adult. 

In  the  present  times  Karsner  and  Hanzlik*  have  had  similar 
experiences  with  a  couple  of  closely-allied  colloids,  agar  and 
acacia.  These  substances  are  in  vitro  highly  agglutinating  and 
they  produce  on  injection  into  a  Guinea-pig  multiple  capillary 
thrombi  consisting  of  aggregates  of  red  corpuscles. 

In  consequence  of  this  experience  the  question  arises  as  to 


^  Peaece.  The  experimeutal  production  of  liver  necroses  by  the  intravenous 
injection  of  hemagglutinins.  Journal  of  medical  Research.  Vol.  12.  p.  329. 
1904. 

-  Sackur.  Gelatine  und  Blutgerinnung.  Mitteilangen  aus  den  Grenzgeb.  der 
Med.  und  Chir.  Vol.  8.    p.  188.     1901. 

^  PouLSSON.     Farmakologi.     Eristiania.     1908.     p.  261. 

*  Karsxer  and  Haxzlik.  Hemagglutination  in  vitro  by  agents  which  pro- 
duce anaphylactoid  svmptoms.  Journal  of  Pharm.  and  experim.  Ther.  Vol.  14. 
p.  379.     p. '479. 
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itself  -  .erum  gl»^»l>\""^/lXed  red  corpuscles.    From  a 
produce  embolic  *™mb.  o£  dustered  .^  ^^.^  ^^^^^^^ 

mechanical  point  of  vew  '     ^oes J  ^^^^^^^  by  the 

tion  is  of  a  nature  othe  t^^tTnins  It  presumably  depends 
above  mentioned  f  *'>■-'  ''f'trin"i.  e.  on  the  si.e  and  sob- 
exclusively  on  the  deg««  »« j'^f^!^;'  »!,;„  ^nd  heterologous  sera 
dity  of  the  aggregates.    How  a        •  ^^^      gi^tination  pro- 

behave  in  this  respect  I  do  not  kn  ^^  ^^^ 

duced  by  g«l»*'\'l°f"°Lt  The  aggregates  of  corpuscles  have 
agglutination  of  the  fibrinogen.  T^«  «  °  microscope  and  the 
in  both  cases  the  same  -PP-^  ™ms  ^o  be  equally  great,  as 
;tran"br;:^erbyr:ttmprto  .sperse  them  by  shahmg. 

The  thrombosis  of  the  ^^^^^^^^1^- 
„,,,...  ,>Die  Thrombose  ^^^^^^^^^n  .ni  durch  Blutplatt- 
korperchen,  durch  ^"^'^^^^'^Srlekung  weisser  Blutkorper- 
chen  zustande  kommen.   ^us  Versclrmelz     g  ^^^^  ^^^^^ 

Chen  Oder  entfarbter  roter  oder  -^^^/^annen  sich  hyaline 
Ansfallung  von  F.brm  aus  d-  fj^^PX' »-  -   a.  Einfliisse 
KapiUarthromben  bilden.    Toxiscne,   i 
konnen  KapiUarthron.bose  bew>Aen^^^^  ^.^^  ^^  ^^^^„ 

Here  only  that  k>nd  of  these  capil  a  y    ^^^^^  ^^^ 
i„to    consideration,  J^f^'°^^\^  tough  agglutination  of 
That  hyaline  thrombi  really  .™^J  ^"'  „?iters.    The  studies 

erythrocytes^alone  is  m-f-^^^^y  ^/ne'  and  Beneke'  offer 
of  Flexnek,^  Bokmeyeb  ^■'*.=''^;  ,3 'rt  the  earlier  observa- 
conclu^ive  evidence  of  such  ""g'^^f^^^PP" ,  „,cur  first  and  fore- 
tions  of  K.EBS  and  Z.eo.eb.  T^-e  thr™  ^.^^^^^.^  ^„^ 

most  in  infectious  diseases  such  as  p 

-^Z::....    .....  a.  .ecu.  pa.o..se.en  A.aWe.  Be..  .U. 

3  BOXMEYE^     A   study    ot^  ^.^^  tog-cholera  baalh.     Journal 
tal    ammalB    after    ino      ^^^^ 
searcli      vol.  ;?■  p-  hnrterial    origin  and 

their    relation    |«    ^J^'^'J^g.     1904. 
sciences.     Vol.  l-i»-  P;  "^^.q, 
6  Beneke.     loo.  cit.  p.  1«1- 
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typhus  —  in  which  diseases  we  know  that  the  suspension-stability 
of  the  blood  is  reduced.  Boxmeyer  found  that  they  abounded  in 
the  livers  of  rabbits  dying  of  experimental  hog-cholera.  The 
thrombi  were  principally  met  with  in  the  distal  branches  of  the 
portal  system.  They  are  to  be  found  in  every  stage  of  transition, 
from  clustered  but  still  distinct  red  corpuscles  to  homogenous 
hyaline  masses. 

Apart  from  infectious  diseases,  the  capillary  hyaline  thrombi 
also  occur  in  a  pathological  condition  which  is  characteristic  for 
pregnancy,    namely,    eclampsia. 

Ever  since  Schmorl's  classical  researches,  the  well-known  patho- 
logical anatomy  of  this  disease  can  be  characterized  in  a  few 
words  as  a  multiple  capillary  thrombosis,  with  accompanying 
necrotic  changes  in  the  internal  organs. 

The  thrombi  are  partly  fibrinous,  partly  hyaline.  The  fact 
that  one  comes  across  distinct  preliminary  stages  seems  to  prove 
that  also  these  hyaline  thrombi  can  arise  from  red  corpuscles 
alone.  As  an  exemple  of  this  Schmorl's  description  of  the  con- 
tents of  certain  capillaries  in  the  eclamptic  kidney  may  be  given:^ 
»Schon  bei  der  Untersuchung  von  dem  f  rischen  Organ  entnommenen 
Schnitten  findet  man  sehr  haufig,  dass  zahlreiche  Kapillaren  und 
kleine  Venen  so  vollgestopft  sind  mit  roten  Blutkorperchen,  dass 
dieselben  unter  Verschwinden  ihrer  Konturen  zu  einer  homogenen 
roten,  glasigen  Masse  zusammengesintert  sind,  welche  das  Lumen 
der  betreffenden  Gefasse  prall  ausfiillt.» 

The  organic  changes  which  are  well-nigh  constant  and  most 
typical  for  the  eclampsia  are  located  in  the  liver.  The  thrombi 
are  here  predominant  in  the  finest  branches  of  the  portal  system. 
Those  parts  of  the  liver  parenchyma  in  the  neighbourhood  of  the 
thrombi  are  necrosed.  The  necrotic  seats  consequently  lie  in  the 
peripheral  parts  of  lobuli.  Schmorl  regarded  this  picture  as  ab- 
solutely pathognomonic  for  eclampsia,  but,  as  Beneke"^  has  point- 
ed out,  it  has  a  striking  equivalent  in  the  liver  change  obtained 
by  the  injection  of  hemagglutinating  sera. 

As  it  has  not  been  proved  that  normal  pregnancy  gives  rise  to 
capillary  thrombi,  the  question  arises  whether  the  globulin  in- 
crease is  more  strongly  pronounced  in  eclampsia.  According  to 
the  statements  of  several  writers  this  must  be  regarded  to  be  the 


^  Schmorl.     Untersuchnngen  iiber  Puerperal-Eklampsie.    Leipzig  1893.  p.  15. 
^  Beneke.     loc.  cit.  p.  202. 
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case.  KoLLMAXx/  Dienst,^  Lewinski^  and  Kr5sing*  have  found 
the  amount  of  fibrin  or  fibrinogen  greater  in  cases  of  eclamp- 
sia than  in  the  normal  course  of  pregnancy.  Zweifel^  ranks  this 
as  an  established  fact,  although  there  is  another  investigator, 
Landsberg,''  who  has  not  been  able  to  establish  such  an  increase. 
As  far  as  I  know,  there  are  no  direct  quantitative  determinations 
of  the  serum  globulin  in  eclamptic  blood  carried  out.  Engelmann,^ 
it  is  true,  concludes  on  the  ground  of  determinations  of  the  visco- 
sity of  eclamptic  blood  that  the  globulins  as  a  whole  are  increased. 
But  for  reasons  to  which  I  shall  presently  return  these  tests  are 
not  conclusive. 

My  researches  on  the  sinking  speed  of  the  corpuscles  in  eclamp- 
sia have  given  on  an  average  somewhat  lower  values  than  the 
average  figures  for  the  last  months  of  pregnancy.  But  this 
fact  does  not  ecxlude  the  possibility  of  there  being  a  stronger 
globulin  increase  in  eclampsia  than  in  normal  pregnancy.  Accord- 
ing to  Zangemeister's*^  researches  the  eclamptic  blood  is  charac- 
terized by  a  polycythemia.  The  number  of  the  red  corpuscles 
should  in  an  average  constitute  nearly  1  million  more  than  the 
normal  and  in  one  case  Zaxgemeister  has  recorded  the  enormous 
figure  of  9,36  millions.  If  this  be  correct  it  shows  that  the 
blood  consisted  almost  solely  of  red  corpuscles.  From  what  in  a 
foregoing  chapter  is  said  about  the  influence  of  the  number  of 
the  red  corpuscles  on  the  sinking  speed,  we  can  draw  the  conclu- 
sion that  in  such  a  case  even  a  comparatively  small  increase  of 
the  sinking  speed  indicates  a  tremendous  rise  of  the  agglutination. 

Zaxgemeister's  researches  receive  a  strong  support  in  the 
above  mentioned  determinations  of  viscositv  bv  Exgelmaxn, 


*  KoLLMAN.  Znr  Atiologie  und  Tlierapie  der  Eklampsie.  Zentralbl.  f.  Gyna- 
kologie.     Vol.  96.     1897. 

^  DiENST.  Kritische  Studien  iiber  die  Pathogenese  der  Eklampsie  anf  Grand 
pathologiscli-anatomisclier  Befunde.     Arch.  f.  Gynakologie.     Vol.  65.     1902. 

^  Lewixski.  Beobachtungen  iiber  den  Gehalt  des  Blutplasmas  an  Serum-al- 
bumin, Serumglobulin  und  Fibrinogen.     Pfliigers  Archiv.     Vol.  100.     1903. 

*  ELkosixg.  Das  Fibrinogen  ira  Blute  von  normalen  Gravideu,  "Wochnerinnen 
und  Eklamptischen.     Arch.  f.  Gynfekologie.     Vol.  9-1.     1911. 

^  ZwEiFEL.  See  DoDERLEiN.  Handbuch  der  Geburtshilfe.  "Wiesbaden.  1916. 
Vol.  2.  p.  698. 

*  L.4JfDSBERG.  Untersucbungen  iiber  den  Gehalt  des  Blutplasmas  an  Gesamt- 
eiweiss,  Fibrinogen  und  Reststickstoff  bei  Schwangeren.  Arch.  f.  Gynsekologie. 
Vol.  92.     1910. 

^  En'GELMan:n".  t'ber  weitere  Erfahrungen  mit  der  >Therapie  der  mittleren 
Linie>  bei  der  Eklampsiebehandlang.  Zentralbl.  f.  Gynakologie.  Jahrgang  40. 
p.  617.     1916. 

®  Zangemeister.  Untersuchungen  iiber  die  Blutbeschaffenheit  und  die  Ham- 
secretion  bei  Eklampsie.     Zeitschr.  f.  Geburtsh.  u.  Gyn.     Vol.  50.  p.  385.    1903 

13—211072.     Acta  med.  iicnnd.  Vol.  LV. 
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who  lias  found  the  viscosity  in  the  blood  in  eclampsia  increased 
on  an  average  by  40  %  and  in  certain  more  severe  cases  even  up 
to  100  %.  Such  an  increase  can  scarcely  be  explained  as  proceed- 
ing exclusively  from  an  increase  of  the  globulins,  as  Engelmann 
believes,  but  must  depend  chiefly  on  an  increase  of  the  number 
of  the  red  corpuscles,  which  is  the  most  important  factor  with 
regard  to  the  viscosity  of  the  blood.    (See  Naegeli  .) 

On  collecting  my  material,  I  did  not  sufficiently  understand 
the  importance  of  the  corpuscle  number  for  the  sinking  speed, 
and  I  have  determined  only  in  1  case  the  corpuscle  count  simul- 
taneously with  the  sinking  speed.  I  obtained  in  that  particular 
case  —  a  very  violent  one  with  fatal  issue  —  a  count  of  7,1  mil- 
lions of  erythrocytes  per  mm^  and  a  stability-reaction  of  63. 
This  value  represents  a  very  high  degree  of  agglutination. 

I  beg  expressively  to  emphazise  that  I  do  not  intend  to  lavmch 
a  new  theory  of  eclampsia,  but  I  consider  that  the  result  of 
my  researches  combined  with  the  above  statements  taken  from 
the  literature,  contribute  to  an  explanation  of  some  of  the  most 
characteristic  features  in  the  pathological-anatomical  picture 
which  the  eclampsia  affords.  The  agglutination  is  probably 
greater  in  eclampsia  than  in  normal  pregnancy,  but  certainly  is 
very  much  greater  than  in  healthy  non-gravid  women.  This 
circumstance  must  contribute  to  the  origin  of  the  fused  masses 
of  red  corpuscles,  more  or  less  converted  into  hyaline,  which  in 
eclampsia  fill  out  a  great  part  of  the  capillaries  in  the  internal 
organs.  But  in  this  way  the  essential  point  in  the  etiology  of 
eclampsia  is  presumably  not  explained.  Such  an  ordinary  con- 
dition as  an  advanced  state  of  tuberculosis  runs  its  course  with 
very  pronounced  globulin  increase  (and  agglutination),  but  never 
exhibits  a  condition  resembling  eclampsia. 

I  will  only  add  a  few  words  concerning  the  importance  of 
the  reduction  of  the  suspension-stability  of  the  blood  as  a  cause 
of  the  thrombosis.  The  idea  that  an  agglutinin  of  some  kind 
plays  an  important  part  in  the  formation  of  both  kinds  of 
thrombi,  which  have  been  previously  dealt  with,  is  not  new,  hav- 
ing been  maintained  by  several  of  the  above  mentioned  writers. 
But  they  have  not  succeeded  in  proving  the  presence  of  such  an 
agglutinin.   Beneke^  says,  for  instance,  in  his  oft-quoted  treatise 


•  Naegeli.  Blutkrankheiten  und  Blutdiagnostik.  Berlin  n.  Leipzig.  1919.  p.  50. 
-  Beneke.    loc.  cit.  p.  366. 
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on  the  thrombosis.  »Vielleicht  erledigt  einmal  die  Entdeckung 
eines  enizigen  »Agglutinins»  eine  Fiille  von  Fragen  mit  einem 
Schlage».  I  do  not  find  it  improbable  that  this  agglutinin,  which 
Beneke  suggests,  is  nothing  else  than  an  increased  quantity 
of  fibrinogen  or  serum  globulin  or  both,  in  short  the  globulin  in- 
crease. 

I  have  shown  in  these  pages  that  v/e  must  accept  changes  in 
the  suspension-stability  of  the  blood  as  being  a  physiologically 
and  pathologically  important  fact,  and  the  question  gains  in 
interest  if  we  are  able  to  influence  the  stability. 

First  I  will  discuss  the  possibility  of  reducing  the  suspension- 
stability.  It  can,  of  course,  be  done  with  all  the  above  mentioned 
hemagglutinating  means  which,  when  injected  intravenously, 
effect  agglutination  of  the  red  corpuscles.  From  a  therapeutical 
standpoint,  however,  only  such  substances  can  be  thought  of 
as  do  not  exert  a  strong  poisonous  influence.  The  first  sub- 
stance  which  is  brought  in  mind  in  this  connection  is  gelatin. 

Gelatin  has  been  used  as  hemostaticum  in  China  for  1800 
years  and  in  Japan  at  least  as  far  back  as  1000  years  ago.  In 
the  Occident  Carxot  at  the  close  of  the  last  century  drew  at- 
tention to  the  fact  that  gelatin  had  styptical  properties  when 
applied  locally  to  wounds. 

Somewhat  later  Dastre  and  Floresco  reported  that  such  an 
action  was  also  obtained  by  an  intravenous  injection  of  this  sub- 
stance. 

Since  then,  intravenous  and  subcutaneous  gelatin  injections 
have  taken  a  prominent  place  as  a  general  hemostaticum  resorted 
to  more  especially  when  it  has  been  a  case  of  stopping  disquieting 
internal  bleeding. 

The  action  of  the  gelatin  when  applied  locally  to  a  wound 
is  considered  by  Poulsson^  as  easily  explained,  since  the  corpuscles 
cluster  together  so  as  to  form  big  coherent  coagula  when  a 
gelatin  solution    is    applied.    Sackur,"  Brat'^  and   Moll^  have 


*  PouLSsoy.    loc.  cit.  p.  259. 
^  Sackur.    loc.  cit. 

^  Brat.  Ueber  die  Einwirknng  von  Eiweisskorpern  anf  die  Blntgerinnung.  Ber- 
liner klin.  "Wochenschr.  Vol.  39.  pp.  1146,  1170.  1902.  Uber  Senknng  und 
Agglutination  von  Blutkorperchen.  Zeitschr.  f.  klin.  Medicin.  Vol.  56.  380. 
1905. 

*  Moll.  TJeber  Blutveranderungen  nach  Eiweissinjektionen.  Ilofmeisters  Bei- 
trage.     Vol.  4.  p.  578.    1904.    See  also  Wiener  klin.  "Wochenschr.    Nr.  44.    1903. 
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earlier  shown  tliat  the  corpuscles  —  even  on  an  intravenous  in- 
jection —  acquire  an  increased  aggregative  tendency,  which  partly 
explains  the  hemostatic  action  of  this  substance.  Moll  found 
besides  that  gelatin  injections  produce  an  increase  in  the  fibri- 
nogen percentage  of  the  blood,  which  explains  the  fact  that  the 
coagula  formed  in  the  wound  acquire  greater  solidity.  This  in- 
crease of  the  fibrinogen  can  be  verified  already  after  6  hours 
and  reaches  its  climax  after  about  24  hours.  Brat's  researches 
are  here  of  special  interest.  This  scientist  found  that  on  in- 
jection of  gelatin  and  similar  substances  not  only  the  agglu- 
tination of  the  corpuscles  but  also  their  sinking  speed  is  in- 
creased. 

I  will  now  pass  on  to  what  is  perhaps  the  more  important  ques- 
tion in  point  of  principle,  namely,  if  there  be  any  possibility  of 
increasing  the  suspension-stability  of  the  blood.  According  to  my 
researches  propounded  in  a  previous  chapter  this  can  be  achieved 
either  by  lessening  the  globulin-percentage  of  the  blood,  or  by 
an  admixture  of  neutral  salts.  As  far  as  I  know,  there  is  only 
one  statement  on  this  point  in  the  literature.  Dogiel^  made 
the  observation  that  the  tendency  of  the  corpuscles  to  form  rou- 
leaux is  diminished  in  the  frog,  if  the  animal  is  kept  for  some  time 
in  a  10  %  solution  of  common  salt. 

As  far  as  I  am  aware,  we  possess  no  means,  which  reduce  the 
serum  globulin  or  the  fibrinogen  alone,  but  the  percentage  of 
the  total  protein  of  the  plasma  can  be  diminished  trough  in- 
jection of  physiological  salt  solutions.  The  effect  of  such  an  in- 
jection would  be  materially  increased,  if  instead  of  a  physiolo- 
gical solution  a  hypertonic  solution  were  used.  It  ought  to  be 
remembered  in  this  connection  that  Engelmann""'  treated  eclamp- 
sia beneficially  with  a  combination  of  blood-letting  and  injec- 
tion of  Einger-solution  and  that  Fischer"  made  use  of  fairly 
hypertonic  salt  solutions  for   the   same  purpose. 

If  a  result  set  forth  in  the  last  part  of  this  paper,  namely, 
that  an  increase  of  the  suspension-stability  of  the  blood  takes 
place  in  a  test-tube  kept  at  the  higher  fever  temperatures, 
will   hold   good    also   for   animal  experiments,    there  appears  a 


^  DoGiEL.  Ueber  die  TJrsaclie  der  Geldrollenbildung  im  Blute  des  Menschen 
und  der  Tiere.  Archiv  f.  Anatomie  nnd  Physiologie.  Phys.  Abt.  Vol.  3.  p.  224. 
1879. 

-  Engelmann.     loc.  cit. 

^  Fischer.  Diagnose.  Prognose  und  Behandlang  bei  Nephritis.  Kolloidchem. 
Beihefte.     Vol.  9.     1917. 
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possibility  of  producing  an  increased  stability  in  the  blood  of 
a  patient  by  increasing  his  body  temperature  artificially. 

I  here  give  only  an  account  of  one  in  vitro  experiment  and 
one  animal  experiment  which  show  that  we  possess  the  means  of 
reducing  as  well  as  increasing  the  suspension-stabilit}^  of  the  blood 
with  the  aid  of  gelatin  and  common  salt: 

1)  The  diagram  (fig.  25)  shows  how  the  sinking  speed  in  horse 
blood  is  increased  or  decreased  respectively  by  the  addition  of 
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Fig.  25. 


gelatin  (10  %)  and  of  concentrated  NaCl-solution.  The  broken 
line  shows  the  effect  of  the  gelatin;  the  unbroken  line  the  effect 
of  the  salt  solution.  Ordinates  record  the  sinking  in  mm.  per  30 
mins.,  abscissae  the  added  quantities  calculated  in  dry  substance 
per  1000  parts  of  blood.  As  will  be  seen,  considerable  changes  in 
the  sinking  speed  (and  the  agglutination)  are  produced  by  very 
slight  additions. 

2)    5  com.   of  a   10  %  gelatin  solution  were  injected  into  the 
oral   vein  of  a  medium-sized  rabbit,    Continous  blood  specimens 
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were  taken  from  the  other  ear  of  one  drop  at  a  time,  which  l)U)od 
was  spread  out  on  a  slide.  A  few  minutes  after  the  gelatin  in- 
jection these  blood  specimens  showed  a  considerable  hemag- 
glutination. 10  mins.  after  the  gelatin  injection  10  ccm.  of  a  10  % 
solution  of  common  salt  were  injected  in  the  same  oral  vein.  The 
blood  specimens,  obtained  from  the  other  ear,  resumed  their  nor- 
mal appearance. 


Summary. 


The  reduced  suspension-stabilil i/  of  the  blood,  i.  c.  the  increased 
agglutination  of  the  red  corpuscles,  can  he  demonstrated  in  the  liv- 
ing organism  in  following  ivays  : 

1)  in  the  flowing  blood  of  the  capillaries  directly. 

2)  in  the  skin  veins  and  3)  in  the  retinal  vessels  through  breaking 
off  the  blood  floiv. 

The  reduced  suspension-stability  of  the  blood  is  presumed  to  have  a 
styptic  effect  and  play  an  important  part  in  the  genesis  of  thrombi 
—  as  ivell  concerning  the  red  parts  of  the  7nixed  great  thrombi  in 
the  larger  vessels  as  with  regard  to  certain  kind  of  hyaline  thrombi 
of  the  capillaries,  ivhich  according  to  the  statements  of  the  literature 
are  composed  of  fused  red  corpuscles  and  tvhich  especially  charac- 
terize the  changes  of  the  bodily  organs  in  eclampsia. 

The  suspension- stability  of  the  blood  can  be  reduced  through  in- 
jection of  gelatin  solution  and  increased  by  injection  of  physiological 
or  better  hypertonic  'NaCl-solution. 


CHAPTER  VII. 


The   importance  of  the  siispeiisioii-stahility  of  the  blood 
for  the  nature  of  the  corpse  congula. 

During  the  last  years  the  question  of  the  origin  of  the  so- 
called  corpse  coagula  has  been  vividly  discussed  by  the  leading 
pathologists  of  Germany. 
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It  was  RiBBERT^  wlio  entered  upon  the  discussion.  He  had  ar- 
rived at  the  conclusion  that  the  current  opinion  regarding  the 
origin  of  those  blood-clots,  met  with  at  nearly  every  autopsy 
of  the  heart  and  the  large  blood  vessels,  was  untenable.  The 
corpse  coagula  were  not,  Eibbert  thought,  post  mortem  products 
of  coagulation,  as  the  name  would  imply,  but  had  originated 
already  in  lifetime  in  the  streaming  blood.  To  a  certain  extent 
therefore,  they  must  be  placed  even  from  a  clinical  standpoint 
on  a  level  with  thrombi. 

RiBBERT  based  his  discussion  on  the  fact  that  the  relative 
proportion  between  the  fibrin  coagula  and  the  crnor  coagula 
varies  very  much  in  different  corpses.  As,  furthermore,  the  time 
of  coagulation,  according  to  Ribbert,  is  not  —  or  only  with  rare 
exceptions  —  subject  to  any  particular  changes,  he  draws  the 
conclusion  that  the  layering  of  the  coagulum  in  fibrin  and  cruor 
coagula  cannot  arise  in  the  stagnant  blood  after  death,  but 
must  be  produced  by  the  continual  deposit  of  fibrin  in  certain 
places  out  of  the  streaming  blood.  Ribbert  postulates,  that  in 
those  cases  in  which  the  fibrin  coagula  are  highly  developed, 
this  process  has  been  going  on  for  some  considerable  time  pre- 
vious to  death;  but  in  those  cases  in  which  they  are  less  develo- 
ped, the  same  process  has  taken  but  a  few  minutes  before  the 
heart  ceased  to  beat. 

The  other  argument  for  what  Ribbert  suggested  that  one 
should  henceforth  call  the  »agonal  thrombosis»  is  found  by  this 
scientist  in  the  fact  that  the  leucocytes  have,  in  certain  cases, 
accumulated  so  abundantly  in  the  fibrin  coagula,  that  they  must 
be  considered  as  originating  from  a  larger  blood  mass  than  that 
which  fills  the  ventricle  or  section  of  blood  vessel  in  question. 
Thus  the  leucocytes  were  also  supposed  to  be  deposited  from  the 
still  streaming  blood  mass.  The  cruor  coagulates  with  respect  to 
time  secondary  to  the  fibrin  and  the  leucocyte  deposit. 

It  is  evident  —  and  Ribbert  does  not  hesitate  to  draw  the 
conclusion  —  that  the  conversion  of  the  blood  from  liquid  to 
solid  form  in  the  central  vessels  of  circulation  during  lifetime 
will  accelerate  the  commencement  of  death,  and  form  the  foun- 
dation for  the  clinical  symptom-complex,  which  marks  the  death 
struggle. 

*  RiBBKHT.  Ap;onaI(!  Thrombose,  Deutsch.  mod.  AVoclienschr.  Nr.  1.  191(i. 
Dio  agoiiiile  Thrombose.  Ceutrulbl.  f.  allg.  Path.  u.  path.  Anatomie.  Vol.  21. 
p.  265.     1916. 
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The  reform  of  fundamental  conceptions,  pathological-anatomical 
as  well  as  clinical,  which  Ribbert  thus  insists  on,  is  summarily 
dismissed  by  March  and.  ^ 

Marchand's  counter-proof  may  be  summed  up  in  the  following 
points. 

First  of  all  it  is  an  indisputable  fact,  that  the  dividing  of 
the  coagulum  into  cruor  and  fibrin  coagula  takes  place  under 
the  influence  of  gravity.  The  fibrin  coagula  take  the  upper  place 
with  such  regularity,  that  according  to  the  reciprocal  position 
of  the  cruor  and  the  fibrin,  a  conjecture  can  be  made  as  to  the 
position  of  the  body  after  death  —  which  may  be  of  importance 
in  medico-forensic  cases.  This  well-known,  but  in  Marchand's 
opinion  not  sufficiantly  regarded  fact,  is  absolutely  incompatible 
with  Ribbert's  assumption.  On  the  contrary,  it  clearly  indicates 
that  the  coagulation  in  this  respect  follows  the  same  laws  in  the 
corpse  as  in  the  glass  experiment.  If  the  blood  which  is  poured 
into  a  cylinder  coagulates  quickly,  then  the  product  will  be  cruor, 
if,  on  the  other  hand,  it  coagulates  slowly,  then  the  corpuscles 
have  time  to  sink  and  an  upper  fibrin  layer  is  produced.  Mar- 
CHAND  finds  it  self-evident  that  the  deposit  of  the  various  coagula 
in  the  corpse  cannot  take  quite  such  a  simple  and  perspicuous 
form  as  in  the  glass  experiment.  He  mentions  as  complications 
the  irregular  structure  of  heart  and  blood  vessel  lumina,  the  differ- 
ent time  of  coagulation  in  adjacent  sections  and  more  especially 
the  displacements  of  the  blood,  which  is  in  some  parts  solid,  in 
others  liquid,  by  reason  of  the  post  mortem  contractions  in  the 
muscular  system  of  the  vessels.  The  accumulation  of  leucocytes 
is  explained  by  Marchand  as  being  a  consequence  of  the  white 
corpuscles  taking  an  intermediary  position  because  of  their  spe- 
cific gravity  between  the  red  ones  and  the  plasma,  and  conse- 
quently before  the  blood  coagulates  they  will  collect  in  the  lowest 
plasma  layer  next  above  the  red  sediment.  Moreover,  Mar- 
chand says  in  opposition  to  Ribbert,  that  we  must  be  quite 
clear  about  the  clinical  blood  picture  (leucocytosis)  before 
speaking  of  a  concentration  of  the  leucocytes  in  certain  blood 
vessel  sections. 

The  genesis  of  fibrin  coagula  and  the  cause  of  the  difference 
in  their  thickness  is  explained  by  Marchand  as  being  simply 


'  Marchand.  Ueber  die  sogenannte  agonale  Thrombose  und  die  kadaverijse 
Geriunuiig.  p.  193.  Nochmals  die  sogenannte  ^agonale  Thrombose*  Riekert's 
p.  457.     Centralbl.  f.  Allg.  Path.  u.  path.  Anatomie.     Vol.  27.     1916. 
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dependant  on  changes  in  the  time  of  coagulation  of  the 
blood. 

Marchaxd  cannot  base  his  opinion  on  systematic  experiments 
with  regard  to  the  most  important  point  in  Ribbert's  hypothesis, 
as  to  whether  the  blood  at  the  moment  of  death  or  immediately 
after  is  really  coagulated  with  separated  fibrin  coagula.  But  on 
those  few  occasions,  when  he  had  been  enabled  to  undertake  an 
autopsy  shortly  after  death,  he  remembers  the  blood  as  having 
been  liquid,  or  consisting  entirely  of  cruor  coagula. 

In  this  point  Marchand's  opinion  was  soon  to  be  supplemented 
and  the  correctness  of  his  supposition  established.  Aschoff^  had 
as  a  war-pathologist  been  in  the  position  to  make  a  considerable 
number  of  obductions  closely  following  death.  It  was  easy  to 
prove  that  the  blood  for  at  least  ^/2  hour  after  the  activity"  of 
the  heart  had  ceased,  was  almost  without  exception  liquid.  At 
these  early  autopsies  fibrin  coagula  were  lacking  even  in  such 
diseases  in  v>'hich,  with  the  usual  late  autopsy,  one  has  been  ac- 
customed to  find  such  coagula  strongly  developed. 

AscHOFF  on  the  other  hand  made  observations  which  did  not  agree 
with  Marchand's  explanation  of  the  cause  of  the  phenomenon 
here  touched  upon.  The  time  of  coagulation  does  not  vary  as 
much  in  Aschoff's  opinion,  as  would  be  necessary.  We  must 
also  take  into  account  the  fact  that  the  corpuscles  may  subside 
at  a  different  rate  of  speed,  depending  on  the  viscosity  of  the 
blood  so  that  the  higher  the  latter,  the  slower  is  the  process  of 
sinking.  One  must  infer,  for  instance,  increased  viscosity  of  the 
blood  in  certain  kinds  of  gas  poisoning,  in  which  we  only  come 
across  cruor  coagula,  although  the  time  of  coagulation  has  been 
prolonged.  But,  according  to  Aschoff,  the  possibility  is  not  ex- 
cluded that  the  conditions  are  still  more  complicated,  as  the  fol- 
lowing experiment  would  seem  to  show.   If  with  an  early  autopsy 

—  at  which  the  blood  in  the  heart  is  coagulated  with  separation 
of  abundant  fibrin  coagula,  but  is  still  liquid  in  the  big  vessels 

—  this  not  coagulated  blood  is  poured  into  a  glass  beaker,  it  coa- 
gulates after  some  time  in  the  form  of  a  »Blutkuchen»,  by  which 
name  Aschoff  characterizes  a  homogenous  clot  of  blood  without 
layers.  If,  further,  the  non-coagulated  blood  found  in  opening  a 
dead  body  be  introduced  into  the  warm  pleura  cavity,  instead 
of  in  a  glass  beaker,  it  will  likewise  coagulate,  but  after  a  longer 

^  Aschoff.  Ueber  das  Leichenherz  rind  das  Leichenblnt.  Beitr.  z.  patliol. 
Anatoniie  n.  z.  allg.  Pathologic.     Vol.  63  p.  1.    1916. 


186  nOBIX    FAHR^US. 

period.  In  this  case  it  will  deposit  a  fibrin  layer,  but  this  will 
be  much  less  developed  than  the  fibrin  coagula  in  the  heart  of  the 
same  corpse.  »Die  Frage  spitzt  sich  also  dahin  zu,  warum  ent- 
steht  aus  Leichenblut.  wenn  es  in  noch  fliissigem  Zustande  aus 
dem  Herzen  bei  friihzeitig  vorgenommenen  Sektionen  gewonnen 
wird,  ein  »Blutkuchen»  und  waiiim  entsteht  aus  demselben  Blut 
in  der  Leiche  selbst,  »Cruor)>  und  »Speckhaut».  1st  ausschliesslich 
die  langsamere  Gerinnung  in  der  Leiche  daran  Schuld?» 

Although  I  have  not  w^orked  on  this  particular  question  my- 
self, yet  my  studies  on  the  suspension-stability  of  the  blood  ma}^ 
give  me  the  opportunity  to  add  some  reconsiderations  to  this  dis- 
cussion. 

The  principal  question,  as  to  whether  the  corpse  coagula  are 
formed  before  or  after  circulation  has  ceased,  must,  especially 
on  account  of  Aschoff's  early  obduction,  be  considered  as  definite- 
ly settled.  The  origin  of  the  fibrin  coagula  depends  on  the  fact 
that  the  red  corpuscles  have  time  to  sink  before  the  blood  coagu- 
lates. As  we  see,  we  have  to  deal  with  precisely  the  same  prin- 
ciple as  with  the  formation  of  the  buffy  coat  in  extravascular 
coagulation.  The  scientists  of  old  were  right  when  they  consi- 
dered that  the  buffy  coat  and  the  fibrinous  corpse  coagulum  were 
coincident  phenomena,  and  when  Hewson,  for  instance,  in  the 
eighteenth  century  applied  to  the  latter  the  now  forgotten  laws 
which  he  had  found  applicable  to  the  former  phenomenon,  it  is 
clear  that  his  knowledge  of  the  nature  of  the  corpse  coagula  was 
deeper  than  that  of  the  modern  scientists  here  mentioned.  The 
hypothesis  of  Marchand  as  well  as  of  Ribbert  are  dependent 
on  the  ignorance  of  the  fact,  that  the  sinking  speed  of  the  cor- 
puscles is  variable. 

AscHOFF  is  certainly  on  the  right  road  when  he  takes  the  in- 
creased rate  of  sinldng  of  the  corpuscles  into  account.  But  irres- 
spective  of  his  faulty  explanation  of  the  cause  of  the  increased 
sinking  speed,  he  does  not,  in  my  opinion  attribute  sufficient 
importance   to   the  same. 

The  great  difficulty  is  to  get  some  idea  of  the  speed  of  coagula- 
tion of  the  blood  in  the  corpse.  There  does  not  appear  to  exist 
any  systematic  researches  upon  this  subject  other  than  Aschoff's 
above  mentioned  work.  Aschoff  considers  that  as  a  rule  the 
blood  begins  to  coagulate  ^  2  to  1  hour  after  death.    Chiari^  esti- 


'  Chiari.  Handbnch  der  arztlichen  Sachverstandigen-Tatigkeit.   Wien  n.  Leip- 
zig.    1913.    Vol.  2.  p.  59. 
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mates  the  time  of  coagulation  from  2  to  4  hours.  If  we  except  those 
Tare  cases  in  which  the  blood  does  not  coagulate  at  all,  as  in  death 
through  violent  suffocation  or  certain  poisonings,  these  rather 
vague  figures  do  not  denote  anything  like  such  great  differences 
as  actually  occur  in  question  of  the  sinking  velocity  of  the  red 
corpuscles.  As  soon  as  the  flow  currents  of  the  blood  cease,  which 
is  presumably  very  soon  after  the  standstill  of  the  heart,  the  red 
corpuscles  begin  to  sink  with  different  speed  in  different  cases. 
This  speed  may  in  certain  cases  be  100  times  as  great  as  in  others 
as  I  have  shown  in  a  former  chapter. 

The  causes  of  the  reduced  suspension-stability  of  the  blood, 
also  explained  in  a  foregoing  chapter,  may  consequently  be 
applied  to  the  origin  of  the  fibrin  coagula  in  the  corpse.  They 
ought  to  occur  or  be  most  developed  in  cases  of  infectious  diseases 
or  pregnancy. 

I  have  convinced  myself,  that  in  some  cases  of  violent  death 
the  fibrin  coagula  were  missing,  but  in  cases  of,  for  instance, 
pneumonia  or  septic  abortion,  to  be  found  to  a  large  extent. 

It  ought  also  to  be  mentioned  that  in  dead  bodies  of  horses, 
in  which  animals  the  sinking  speed  of  the  corpuscles  is  very  great, 
the  fibrin  coagula  are  extremely  thick. 

I  may  add  that  the  corpuscle  number  certainly  plays  a 
relatively  great  role  for  the  formation  of  fibrin  coagula  since 
the  vertical  extent  of  the  vessels  and  heart  lumina  in  a  corpse 
in  its  usual  position  is  small.  A  large  quantity  of  corpuscles  has 
a  checking  effect  on  the  development  of  the  fibrin  coagula,  not 
only  by  retarding  the  rate  of  sinking  but  also  by  placing  an  earlier 
limit  to  the  sinking  as  the  volume  of  the  red  sediment  becomes 
larger.  This  fact  must  be  taken  into  consideration  in  those  cases, 
for  example,  in  which  the  fatal  disease  is  complicated  by  such  a 
condition  as  oedema  of  the  lungs,  in  which  the  blood  leaves  a 
considerable  amount  of  fluid  outside  the  blood  vessel  system. 
On  the  other  hand,  the  fact  that  the  blood  is  poor  in  corpuscles 
implies  a  condition  which  is  favourable  for  the  development  of 
thick  fibrin  coagula,  not  only  because  the  red  corpuscles  sink 
faster  but  also  because  the  red  sediment  takes  up  less  space. 

How  shall  we  finally  explain  that  Aschoff's  above  mentioned 
experiments  did  not  result  in  an  equally  abundant  development  of 
fibrin  coagula  as  in  the  heart?  Firstly,  it  is  conceivable,  that 
he  had  not  carried  out  the  experiments  under  those  conditions 
which  are  necessary  to  justify  a  comparison.  The  relation  between 
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the  coi'iJiiscles  and  plasma  must  be  the  same  as  for  the  whole  mass 
of  blood.  In  the  same  manner  the  fibrinogen  percentages  must 
agree.  It  mav  have  happened  that  the  blood  tests  in  question 
had  been  taken  from  a  section  of  the  blood  vessel  system  where 
the  corpuscles  had  accumulated  through  sedimentation,  or  in 
which  the  fibrinogen  percentage  in  plasma  had  become  diluted 
through  addition  of  serum  pressed  out  from  other  sections  of  the 
blood  vessels,  where  the  blood  had  coagulated.  These  two  cir- 
cumstances would  diminish  the  rapidity  of  sinking  of  the  corpuscles. 

It  may  seem  unnecessary  to  discuss  in  detail  experiments  which 
were  possibly  carried  out  in  a  wrong  way  (and  which  I  have 
not  had  the  opportunity  of  duplicating)  but  I  want  to  suggest 
a  circumstance  which  may  have  an  important  bearing  on  this 
question.  I  have  shown  by  experiments,  published  in  a  following 
part  of  this  work,  that  temperatures  in  proximity  of  the  body 
temperature  exercise  a  strong  stabilifying  action,  i.  e.  a  reduction 
of  the  agglutination  of  the  red  corpuscles,  provided  the  blood  is 
not  shaken. 

In  the  dead  body  the  circulation  has  ceased  but  the  body  tem- 
perature is  maintained  for  hours  in  the  central  blood  vessels. 
The  two  conditions  which  result  in  reduced  agglutination  and 
sinking  speed  are  thus  fulfilled  and  may  explain  why  the  forma- 
tion of  fibrin  coagula  turns  out  less  abundant  in  the  blood  taken 
out  from  a  corpse  some  hours  after  death. 

This  lastnamed  circumstance  must  at  least  be  taken  into  con- 
sideration in  future  experiments  of  the  same  kind  as  Aschoff's. 


Summary. 


The  most  common  and  important  fact  leading  to  the  origin  of 
fibrin-coagula  in  the  cor'pse  is  the  reduced  suspension- stability  of 
the  blood,  i.  e.  the  increased  agglutination  of  the  red  corpuscles.  As 
to  the  causes  of  this  blood  change  see  summaries,  chapter  IV  and  V. 


The  Suspension-stability  of  the  Blood. 

By 

ROBIN  FAHRJEUS. 


Part  IV. 

CHAPTER  YIII. 

The  eifect  of  heat  treatment  on  the  suspension-stahility 

of  the  blood. 

It  is  a  well-known  fact  that  blood  serum  and  blood  plasma, 
as  well  as  various  other  solutions  of  protein  substances,  are  radi- 
cally and  irreversibly  changed  in  physico-chemical  respect  by 
higher  degrees  of  heat.  The  experiments  here  expounded  show 
that  the  blood  and  its  principal  components  even  at  considerably 
lower  temperatures  undergo  changes  which  show  themselves 
by  an  increase  or  decrease  respectively  of  the  sinking  velocity 
of  the  red  corpuscles.  There  is  an  observation  on  this  point, 
made  somewhat  earlier  by  Berczeller  and  Stanker.^  These 
writers  have  shown  that  the  corpuscles  sink  more  rapidly  in  in- 
activ^ated  serum  (heated  at  56")  than  in  serum  which  has  not 
been  treated  by  heat,  and,  besides,  have  pointed  out  that  this 
eifect  with  regard  to  pig  serum  has  been  produced  by  lower 
temperatures  (1  hour's  heating  at  38). 

*  Berczeller  and  Stanker,  Physiko-chemische  Untersuchungeii  uber  die  roten 
Blutkorperchen.     Intern.  Zeitschr.  f.  phys.-chem.  Biologie  Vol.  3.    p.  133.     1917. 
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Closely  connected  with  this  question  are  some  observations 
made  several  years  ago  hy  Sellards^  and  Wiltshire.'  The 
papers  of  these  investigators  have  been  overlooked  by  the  wri- 
ter in  the  previous  chiapters.  Their  most  important  results, 
however,  concern  the  influence  of  heat  treatment  upon  the  rou- 
leaux formation.  Both  these  authors  assert  that  the  rouleaux 
formation  contrasts  with  the  serological  hemagglutination  in 
several  respects,  of  which  the  most  remarkable  one  is  the  fact 
that  the  rouleaux- forming  power  of  serum  is  increased  by  heat- 
ing it  to  higher  temperatures  (60).  Moreover  they  have  stated 
that  human  serum  kept  at  room  temperature  loses  more  and 
more  agglutinating  power  during  the  first  12 — 24  hours  after 
it  is  shed.  Also  human  corpuscles  are  changed  in  so  far  as 
their  capacity  to  form  rouleaux  is  diminished  gradually  at 
room  temperature.  Wiltshire  found,  further  more,  that  this 
change  is  very  much  accelerated  when  the  corpuscles  are 
subjected  to  higher  temperatures  (38   to  45). 

For  the  experiments  following  below,  I  made  use  of  gas- 
heated  water  thermostats  supplied  with  Ostwald's  thermo- 
regulators  (filled  with  tolulol  and  mercury),  and  mechanical  stirr- 
ing appliances.  The  temperatures  were  kept  for  lengthy  periods 
within  \  5  degree.  Temperatures  lower  than  about  25°  were 
obtained  approximately  through  keeping  the  tests  at  room 
temperature  or  in  streaming  tap  water.  The  blood  used  for 
experiments  came,  in  the  majority  of  cases,  from  so-called 
serum  horses;  in  a  few  cases,  where  is  so  marked,  from  nor- 
mal horses.  In  two  cases  I  used  human  blood.  The  research 
was  carried  out  according  to  the  general  plan  as  follows:  The 
blood  obtained  by  venesection  was  either  defibrinated  by  shaking 
with  glass  beads,  or  by  admixture  of  oxalate  solution  (natrium 
oxalate  2 :  1000)  and  usually  employed  for  experiments  one 
or  two  hours  at  latest  after  venesection.  In  such  experiments 
where  the  principal  components  of  the  blood  were  treated 
separately,  they  were  separated  by  means  of  the  centrifuge. 
In  order  to  release  the  corpuscles  from  the  last  remnants  of 
serum,  in  most  of  the  experiments  they  were  washed  with 
0,9  fo  NaCl-solution,  i.  e.  the  corpuscles  obtained  from  the  first 

^  Sellards.  The  effect  of  heated  sernm  on  ronleaux  formation  of  red-blood 
corpuscles.     Johns  Hopkins  Hosp.  Bull.  Vol.  19.  p.  271.  190S. 

'  Wiltshire.  An  investigation  into  the  cause  of  rouleaux  formation  by  hu- 
man red  blood  coq)U9cles.  Journ.  of  Pathology  and  Bacteriology.  Vol.  17.  p. 
382.     1912—13. 
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centrifuging  was  suspended  in  this  solution  and  subjected  to 
renewed  centrifuging. 

The  blood,  or  one  of  its  chief  components,  was  exposed  for 
a  certain  number  of  hours  to  the  effect  of  various  temperatures, 
by  being  transferred  into  test-tubes  which,  after  being  closed 
with  rubber  stoppers,  were  immersed  in  the  water  of  the  various 
thermostats.  When  the  tests  thus  treated  by  heat  had  been 
taken  out  and  had  assumed  the  temperature  of  the  room,  then 
the  sinking  experiment  itself  was  carried  out.  In  the  cases 
where,  separately,  the  chief  components  of  the  blood  were  treated 
by  heat,  the  suspensions  were  obtained,  through  adding  to 
the  treated  tests,  corj)uscles  to  serum  or  vice  versa.  The  ad- 
ded corpuscles  or  serum  originated  in  every  case  from  the  same 
blood  as  the  treated  blood  component  and  had  been  kept  at 
room  temjierature.  The  tests  were  well  mixed  and  poured  into 
sinking  tubes  which  were  in  most  cases  280  mm.  in  length  and 
7  mm.  in  diameter.  The  stability  of  the  blood  suspensions 
was  measured  in  the  usual  manner,  by  giving  the  number  of 
mm.  Avhich  the  top  layer  of  the  corpuscles  had  sunk  within 
a  certain  time;  this  was  in  general  half  an  hour. 

The  shaking  of  the  tests  during  the  heat  treatment  used  in 
several  experiments  has  consisted  in  a  continual  turning  up 
and  down  of  the  tubes,  accomplished  by  help  of  the  above- 
mentioned  stirring  appliances.  This  shaking  brought  about  a 
lively  and  continual  flow  in  the  fluid,  produced  by  a  small 
air  bubble,  enclosed  in  the  test  tube,  and  moving  alternately 
between  the  bottom  of  the  tube  and  the  rubber  stopper  with 
some  few  second's  interval. 

Heat  treatment  of  serum  and  plasma  from  horse. 

Experiment  I. 

Defibrinated  horse  blood  was  eentrifuged.  10  ccm.  serum  and 
5   ccm.  corpuscles  were   mixed   together  in  each  of  the  5  test  tubes. 

The  sinMng  in  SO  mins. 
mm. 
124 
127 
126 
122 
126 
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7  hours  later  the  experiment  was  repeated  with  the  same  material 
ept  in  the  meantime  time  at  room  temperature. 


122 
125 
120 
124 
127 


Experiment  EC. 

Defibrinated  blood  from  a  normal  horse  was  centrifuged.  10  ccm. 
serum  kept  at  each  of  the  temperatures  given  below  for  a  period 
of  5  hours.      5   ccm.  washed  corpuscles  were  added. 

See  fig.   26.     Abscisse  —  temperatures  of  treatment;   ordinates  — 

sinking  in  mm. 

•rjn2 
160 


SO 

so 


fi       re       !o       2i       is       j2       ie       io       a       fs       X?       Ss      bo/e/na 

Fig.  26. 
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The  sinking   in  30  inins. 

Temp.  mm. 

12'7°  C.  104 

177  104 

25*7  116 

27"7  104 

297  100 

31"7  96 
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Temp. 

mm. 

33"7  C. 

83 

35"7 

69 

37'7 

49 

39*7 

37 

41'7 

27 

437 

30 

457 

47 

47'7 

102 

49'7 

135 

517 

145 

537 

130 

55"7 

18 

57'7 

1 

Experiment  III. 

Defibrinated  horse  blood  was  centrifuged. 
at  temperatures  given  below  for  a  period  of  6 
corpuscles  were  added. 


10    ccm.  serum  kept 
hours.    5  ccm.  washed 


The  sinhing  in  30  mins. 

Temp.  mm. 

18"7°  C.  125 

257  144 

277  129 

29'7  128 

317  114 

33'7  98 

35"7  69 

377  44 

39'7  27 

41*7  19 

437  25 

45*7  75 

477  125 

497  135 

517  150 

53'7  140 

55'7  90 

57"7  11 


See  fig.  27. 


The    first    of   these    experiments    shows  that  the  capacity  of 
horse    serum    to  keep  the  corpuscles  suspended  is  not  changed 
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Fig.  27. 


by  keeping  it  for  7  hours  at  room  temperature.  The  other  two 
experiments  agree  in  showing  that  higher  temperatures  change 
this  capacity  in  two  directions. 

As  the  curves  show,  different  temperature  ranges  may  be 
conveniently  distinguished.  The  temperatures  between  30  and 
42  degrees  are  characterized  by  their  changing  the  serum  in 
the  direction  of  stability,  and  by  this  stability  becoming  more 
and  more  marked  at  every  higher  degree,  reaching  its  maximum 
at  about  42'.  In  order  to  facilitate  description  in  the  following, 
I  will  group  these  temperatures  under  the  heading  of  })ody 
temperature  range. 

At  about  42^  a  new  temperature  range  begins.  The  stabili- 
fying  action  is  here  and  for  the  next  following  higher  number 
of  degrees  certainly  considerable,  compared  with  the  tests  kept 
at  room  temperature,  i.  e.  »non-treated»,  but  this  part  of  the 
curve  differs  from  the  foregoing,  inasmuch  as  each  higher 
degree  exerts  an  ever  weaker  stabilifying  action.  With  a  heat 
treatment  of  48°,  the  stability  becomes  bgain  the  same  as  for 
the  non-treated  tests.  I  call  the  temperatures  between  42 — 48° 
the  intermediate  temperature  range. 

Temperatures  between  48  —  54°  have  a  contrary  influence  to 
that  of  the  two  first  named  temperature  ranges;  their  effect  is 
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of  a  distinctly  instabilifying  nature.  The  corpuscles  Fink  more 
quickly  here  than  in  the  non-treated  serum.  The  sinking  speed 
is  decreased  strongly  at  temperatures  higher  than  54°.  In  spite 
of  the  heterogeneous  character  of  this  part  of  the  curve,  I  will 
group  all  temperatures  above  48°  under  the  heading  of  coagula- 
tion temperature  range. 

The  curves  bear  a  striking  resemblance  to  a  well  formed 
letter  S  with  two  sharp  genuflexions,  the  one  at  42°  and  the 
other  at  about  52°. 

I  will  not  enter  into  a  discussion  here  as  to  the  fact  that 
both  curves  show  a  rise  at  about  ^Q".  This  has  certainly  also 
been  found  in  experiments  not  here  mentioned  but  is  perhaps 
of  an  occasional  nature. 

The  form  which  the  curves  in  these  experiments  have  taken 
is  the  result  of  a  period  of  treatment  of  from  5 — (5  hours.  The 
following  experiment  give  evidence  of  the  importance  of  the 
variations  in  the  time  of  treatment. 


Experinaent  IV. 

Defibrinated  horse  blood  was  centrifuged.  ii  portions  of  serum 
(l50  ccm.  each)  were  poured  into  flasks  which  were  placed  in 
thermostats  at  temperatures  41'?    and  49'7    respectively. 

At  different  times  a  test  of  10  ccm.  was  taken  up  simultaneously 
from  each  flask.  When  all  the  tests  had  assumed  room  temperature, 
5  ccm.  washed  corpuscles,  preserved  at  room  temperature,  were  added 
to  each  one. 


The 

sinhing  in  30 

mins. 

Treatment  in 
number  of  hours 

mm.  at  4r7' 

mm 

at  49-7 

0 

140 

— 

^'2 

125 

127 

1 

140 

140 

iV. 

125 

140 

2 

95 

140 

3 

45 

142 

ft 

13 

150 

7 

2 

168 

9 

0,5 

177 

See  fig.  28.  The  broken  line  shows  the  sinking  in  the  serum  which  had 
been  heated  at  49'7  ,  the  unbroken  line  that  in  serum  treated  at  41"?  . 
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The  serum  has  thus  been  heated  for  different  periods  at 
AVi  and  49*7°,  i.  e.  two  temperatures  near  the  stabilifying 
maximum  and  its  respective  minimum.  Except  the  shortly- 
heated  tests,  both  curves  show  very  plainly  —  the  unbroken 
one  how  the  first-named  temperature  with  increasing  time  of 
treatment  changes  the  serum  more  and  more  in  a  stahilifying 
direction,  the  broken  one  how  the  last-named  temperature 
with  increasing  time  of  treatment  changes  the  serum  more 
and  more  in  an  instabilifying  direction.  This  experiment 
clearly  demonstrates  the  remarkable  circumstance  that  two 
comparatively  contiguous  temperatures  have  completely  opposite 
effects. 

As  will  already  have  been  seen  from  all  the  above  experi- 
ments, those  changes  in  the  serum,  produced  by  heat  treatment 
exist  for  hours  after  the  treatment  has  ceased:  the  tests  stood 
often  several  hours  while  assuming  room  temperature.  Fur- 
thermore, as  an  experiment,  which  will  be  mentioned  later 
on  (exp.  VI),  shows,  a  preservation  of  the  treated  tests  for  a 
period  of  nearly  24  hours  has  not  brought  about  any  retrogres- 
sion of  the  changes  which  have  taken  place,  judging  by  a 
comparison  with  the  other  experiments. 
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I  have,  moreover,  had  a  series  of  tests  with  admixture  of 
corpuscles  standing  at  room  temperature  for  a  week,  and 
repeated  mixing  day  after  day  has  resulted  in  the  charac- 
teristic curve. 

What  has  been  said  above,  applies  to  serum,  but,  as  far  as 
the  most  important  points  are  concerned,  it  may  be  applied  to 
plasma  also,  as  the  following  experiment  will  show. 

Experiment  V. 

The  blood  from  a  normal  horse  was  di\ided  at  the  venesection 
into  two  portions,  to  the  one  of  which  a  solution  of  oxalate  was 
added;  the  other  was  defibrinated.  By  means  of  centrifuging  oxalate 
plasma  as  well  as  serum  were  obtained.  10  cem.  tests  of  each 
were  kept  for  5  hours  at  each  of  the  temperatures  given  below.  5 
ccm.  washed  corpuscles  were  added. 

The  sinking  in  30  mins. 


Temp. 

Serum 

Plasma 

18"7'  C. 

138  mm. 

168  mm. 

25'7 

139 

150 

27'7 

135 

151 

29'7 

118 

114 

31"7 

96 

80 

33"7 

65 

46 

35'7 

35 

26 

37-7 

17 

11 

39*7 

7 

7 

41"7 

4 

3 

437 

5 

4 

45*7 

22 

17 

47"7 

119 

66 

49'7 

145 

142 

51'7 

180 

157 

53'7 

153 

— 

55*7 

70 

— 

57"7 

3 

— 

See  fig.  29.  The  unbroken  line  shows  the  sinking  in  the  serum 
tests,  the  broken  line  that  in  the  plasma  tests. 

The  agreement  between  the  curves  is  really  astonishing. 
After  previous  experiences  one  might  perhaps  have  expected 
that  the  plasma  curve  would  have  taken  a  higher  course  than 
that  of  the  serum  which,  however,  is  not  the  case.  The  plasma 
curve  certainly  lies,  up  to  about  29°,  close  to  the  serum  curve 
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(it  ought  to  be  remarked  that  the  distance  between  the  two 
curves  here  would  have  been  much  greater  if  the  corpuscles 
had  not  been  hindered  in  their  sinking  by  their  piling  together 
against  the  bottom  of  the  tubes).  But  at  the  higher  tempera- 
tures the  plasma  curve  lies  altogether  lower  than  the  serum 
curve.  In  the  plasma  tests,  heated  at  the  three  highest  tempe- 
ratures, no  sinking  experiments  could  be  undertaken,  on  account 
of  the  fibrinogen  having  appeared  in  the  form  of  a  flaky,  gela- 
tinous precipitate.  This  change  could  be  observed  even  in  the 
plasma  test  heated  at  47 "7",  although  much  more  faintly  pro- 
nounced. 

Why  do  the  corpuscles  sink  at  a  diiFerent  rate  in  the  serum 
and  plasma  tests  heated  at  diiFerent  temperatures,  and  of  what 
nature  are  the  serum  and  plasma  changes? 

As  to  the  highest  temperatures  employed,  52° — 60,  which 
correspond  to  the  last  and  quickly  falling  part  of  the  curve, 
the  matter  is  easily  explained.  By  being  exposed  for  a  longer 
period  to  these  high  temperatures,  the  plasma  undergoes  coa- 
gulation changes  which  are  intimated  by  the  above  described 
precipitation  of  the  fibrinogen.  This  precipitation  is  visible 
already  in  the  plasma  tests  kept  at  47' 7'.     In  the  serum  tests 
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kept  at  these  higher  temperatures  no  visibly  formed  precipita- 
tion takes  place,  but  the  serum  becomes  turbid  and  more  viscous. 
These  changes  can  without  special  investigation  be  established 
from  the  test  kept  at  52',  and  increase  strongly  in  the  tests 
of  the  next  following  higher  temperatures.  The  tests  kept  at 
60°  have,  for  instance,  after  some  hours  treatment  generally  coa- 
gulated to  a  solid  opalescent  mass. 

The  tremendous  rise  of  viscosity  at  the  highest  used  tempera- 
tures is  the  reason  ivhy  the  corpuscles  cannot  sinJc  at  all  or  hut 
very  slowly. 

In  order  to  get  an  idea  as  to  whether  the  viscosity  plays 
any  part  as  a  factor  of  direct  influence  upon  the  sinking  for 
the  rest  of  the  curve  I  have  measured  the  same,  parallel  with 
the  sinking,  in  the  following  experiment. 

Experiment  VI. 

Defibrinated  horse  blood  was  centrifuged.  Tests  of  25  cem.  serum 
we^e  kept  at  temperatures  given  below  for  a  period  of  4  /2  hours. 
After  they  had  been  taken  up  they  were  placed  for  18  hours  in  an 
ice-safe.  When  the  tests  had  again  assumed  room  temperature  (18  ), 
10  com  serum  were  taken  out  of  each  and  mixed  with  5  ccm.  wash- 
ed corpuscles,  which  also  had  been  preserved  in  an  ice-safe. 

The  viscosity  of  the  different  serum  tests  was  estimated  by  double 
determinations  of  the  time  of  flow  in  sees,  in  an  Ostwald's  viscosi- 
meter.  (Time  for  water  at  the  temperature  of  measuring  [18  J  1^^ 
sees.) 
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The  sinking  in  30   mins. 

Time  of  flow. 

244^5  245 

243V5  244^5 

245V5  245 

244^5  244 

245^5  245 

244^^5  244 

244V5  244V5 

243V5  244V5 

244V5  244V^ 

244V5  245 

245  245 

245V5  245V5 

244V5  245 

245  245 

247  247 

250  250 

262^5  262V5 

297V5  397^5 

374V5  374 

431V5  431 

1200  1260 

See  fig.  30.  The  broad  line  shows  the  sinking  in  mm.,  the  thin 
one,  the  viscosity  (time  of  flow  in  sees.).  This  curve  is  drawn 
from  the  mean  value  of  the  double  determinations. 

The  viscosity  was,  as  will  be  seen,  unchanged  in  those  serum 
tests  which  had  been  treated  with  the  14  lowest  temperatures; 
a  rise  is  not  noticeable  until  at  47'7°,  but  is  rapidly  increased 
with  the  next  following  higher  temperatures.  Thus  reduced  sink- 
ing speed  in  the  body  temperature  and  intermediate  tempera- 
ture range  does  not  depend  on  an  increase  of  the  viscosity;  the 
increased  sinking  speed  in  the  first  part  of  the  coagulation  tem- 
perature range  takes  place  in  spite  o/'the  fact  that  the  viscosity 
is  increased.  Here  we  meet  once  again  with  the,  a  priori,  pa- 
radoxical condition  of  an  increase  in  sinking  speed  of  the  par- 
ticles and  of  an  increase  in  viscosity  of  the  medium,  accom- 
paning  each  other.  When  the  viscosity  in  the  case  at  hand 
is  increased  by  about  hO%,  then  first  does  it  prove  decisive, 
i.  e.  the  sinking  becomes  less  rapid. 

It  was,  however,  at  the  beginning  of  these  experiments 
quite   clear    that    diiFerences    in  viscosity  were  of  subordinate 


Temp. 

mm. 

18-7°  C. 

95 

25"? 

95 

27"7 

102 

29"7 

94 

31"7 

89 

33'7 

74 

35"7 

57 

37"7 

47 

39'7 

37 

40"? 

29 

41'7 

28 

42'7 

29 

43'7 

31 

45"7 

56 

47"7 

92 

49'7 

112 

517 

130 

53'7 

140 

55'7 

118 

57-7 

67 

59*7 

7 
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importance,  if  of  any  at  ali,  (barring  the  last  part  of  the  curve) 
with  regard  to  a  direct  influence  upon  the  sedimentation,  and 
that  the  determinative  factor  for  the  increase  or  decrease  in 
the  sinking  speed  of  the  corpuscles  w^as  even  here  to  be  sought 
in  their  stronger  or  weaker  agglutination. 

No  special  experimental  arrangements  or  optical  aids  are 
needed  to  convince  us  of  this.  On  the  sides  of  the  test  tubes, 
which  have  been  used  for  the  preparation  of  the  suspensions, 
there  remains  a  thin  layer  of  blood  flowing  slowly  down- 
wards, after  most  of  their  contents  have  been  transferred  to 
the  sinking  tubes.  This  assumes  a  different  appearance  in 
different  tubes.  In  those  tubes  which  correspond  to  serum 
preserved  at  room  temperature  and  the  nearest  following  tem- 
peratures, the  granulation  characteristic  for  horse  blood  makes 
its  appearance.  In  those  tubes  corresponding  to  the  body  tem- 
perature range,  the  granulation  becomes  less  and  less  pronounc- 
ed, so  that  in  those  tubes  which  have  been  exposed  to  tempe- 
ratures in  the  proximity  of  42°  hardly  any  aggregation  of  cor- 
puscles can  be  observed  with  the  naked  eye.  They  form  a 
perfectly  equal,  diffuse,  reddish  layer  on  the  walls  of  the  glass. 
The  granulation  appears  again  in  the  intermediat  tempera- 
ture range  and  becomes  more  and  more  pronounced  with  ris- 
ing temperatures.  As  we  come  to  the  coagulation  tempera- 
ture range,  the  granulations  becomes  more  marked,  the  granules 
are  here  larger  than  in  the  non-treated  tests  but  do  not  reach 
their  maximum  at  52°,  but  at  the  highest  temperatures  em- 
ployed. 

Fig.  31  is  intended  to  give  an  idea  of  the  microscopical  ap- 
pearance of  the  corpuscles  suspended  in  serum  treated  at  tem- 
peratures within  the  body  temperature  range,  compared  with 
corpuscles  suspended  in  non-treated  serum.  To  the  left  we 
see  the  normal  microscopical  appearance  of  horse  blood.  The 
red  corpuscles  are  thin  and  flat  and  joined  into  rouleaux  which 
form  an  irregular  network.  The  various  rolls  lie  in  masses 
pressed  against  each  other.  The  corpuscles  in  treated  serum 
(6  hours  heating  at  40°)  display  quite  another  appearance.  The 
corpuscles  are  spherical  (as  in  0,9  %  NaCl-solution).  The  rou- 
leaux formation  is  entirely  lacking.  The  division  of  the  cor- 
puscles is  quite  without  law  or  order.  They  lie,  it  is  true, 
more  clustered  together  in  some  places  than  in  others,  but  on 
the    slightest    movement    in    the    medium,  they  whirl  around. 
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each  one  by  itself,  quite  contrary  to  the  action  of  corpuscles 
in  the  non-treated  serum,  where  the  network  can  indeed  be  torn 
asunder  momentarily,  but  immediately^  forms  again.  Very 
violent  currents  in  the  medium  are  needed  in  order  to  dissolve 
the  rouleaux  to  any  great  extent. 

The  agglutination  and  the  sinking  speed  accompany  each 
other  entirely  parallel,  if  we  except  the  latter  half  of  the  coa- 
gulation temperature  range.  The  divergence  which  here  steps 
in  between  the  two  phenomena  is  explained,  as  we  have  seen 
above,  by  the  increase  in  the  viscosity  of  the  serum  at  these 
temperatures. 
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Fig.  31. 


The  decrease  and  increase  of  the  capacity  of  serum  to  agglu- 
tinate the  corpuscles  must  be  regarded  as  being  the  result  of  two 
different  processes  in  point  of  principle,  of  which  the  first  takes 
place  at  temperatures  belonging  to  the  body  temperature  range, 
and  the  other  to  the  coagulation  temperature  range.  It  is  to 
be  presumed  that  both  these  processes  take  place  side  by  side 
in  the  serum  tests  kept  at  the  intermediate  temperatures,  so 
that  for  instance  the  normal  sinking  speed  observed  at  the  close 
of  this  temperature  range  is  the  result  of  the  two  processes 
counteracting  each  other  in  their  influence  on  the  agglutina- 
tion capacity.  This  seems  to  me  more  likely,  than  that  the 
process  leading  to  decreased  agglutination  should  just  cease  at 
48",  and  that  the  process  leading  to  increased  agglutination 
should  just  begin  at  this  point,  and  that  consequently  the  test 
kept  at  about  48"  should  not  undergo  any  changes  at  all.  This 
argument  is  the  reason  why  I  have  introduced  —  at  least  un- 
til further  —  the  term  intermediate  temperature  range  for  that 
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part  of  the  curve,  which  connects  the  minimal  sinking  speeds 
with  the  rising  ones.  Where  on  the  temperature  scale  the  one 
process  begins  and  the  other  ends,  cannot  of  course  be  deter- 
mined, until  we  know  the  nature  of  the  processes,  and  until 
we  can  measure  the  changes,  which  occur,  with  a  specific  indica- 
tor for  each  one  of  them. 

I  hope  later  on  to  be  in  position  to  take  up  these  problems 
for  treatment,  but  I  will  point  out  to  what  extent  they  may 
be  elucidated  by  known  facts,  combined  with  some  of  the 
observations,  related  in  a  previous  part  of  this  paper. 

This  may  be  most  easily  accomplished  with  the  second  of 
these  problems,  i.  e.  the  character  of  the  serum  change  which 
is  produced  within  the  coagulation  temperature  range.  There 
is  very  much  evidence  at  hand  from  serum  institutes,  respect- 
ing the  fact  that  the  serum,  on  being  heated  at  certain  high 
temperatures,  undergoes  changes  with  regard  to  conditions  of 
salt  precipitation.  This  evidence  has  been  won  by  experi- 
ments in  concentrating  the  active  principle  in  serum.  As  these 
experiments  have  several  points  of  contact  with  the  question 
of  suspension-stability  of  the  blood,  I  will  here  endeavour  to 
briefly  relate  the  same. 

All  methods  for  concentrating  antitoxic  sera  —  whereby  it  is 
meant  to  produce  a  relative  increase  of  the  antitoxin  percen- 
tage to  the  protein  percentage  —  are  based  on  the  fact  that 
antitoxin  is  bound  to  a  certain  part  of  the  serum  protein,  the 
pseudo-globulin. 

In  principle,  the  method  consists  in  simply  removing  the 
other  protein  tractions,  by  fractional  precipitation  with  certain 
salts,  usually  ammonium  sulphate.  This  method  has  been  em- 
ployed for  manufacturing  purposes  for  some  ten  years  past 
vrith  various  modifications,  and  has  mostly  resulted  in  the  pre- 
serving of  sera,  which  would  otherwise  be  of  no  value  for  the- 
rapeutic use. 

But  there  is  a  fact  which  implies  a  limitation  in  the  eff'ec- 
liveness  of  the  method  here  sketched.  The  pseudo-globulin, 
which  during  the  process  of  immunization  is  always  increased 
in  horse  serum,  sometimes  increases  to  such  a  degree  that  this 
fraction  alone  will  embrace  more  than  ^U  of  the  whole  of  the 
serum  proteins.  Consequently,  in  such  cases  there  is  not  very 
much  indifferent  protein  that  one  can  get  rid  of,  and  if  one 
tried  to  go  inside  the  limits  of  precipitation  of  the  pseudo-glo- 
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bulin,  one  diminished  the  antitoxin  percentage  in  a  correspond- 
ing degree.  This  diificulty  was  overcome  in  a  very  elegant 
way  in  1908  by  Banzhaf  and  Gibson/  x4.1ready  in  1904  Moll" 
had  found  that  heat  treatment  of  serum  at  5(i — 60°  augments 
the  globulin  fraction  at  the  expense  of  the  albumin  fraction  and 
further  augments  the  eu-globulin  fraction  at  the  expense  of  the 
pseudo-globulin  fraction.  The  above-mentioned  American  scien- 
tists confirmed  this  fact  and  established  moreover  that  the 
pseudo-globulin  fraction  became  less  ivitliout  the  antitoxin  being 
noticeably  weakened  or  going  over  to  other  fractions.  It  is 
easy  to  understand  that  on  this  account  the  salt  precipitation, 
carried  out  after  heat  treatment,  was  capable  of  giving  a  more 
concentrated  product.  This  new  departure  has  had  great  prac- 
tical importance. 

What  is  here  of  immediate  interest  to  us,  is  the  displace- 
ment of  the  limits  of  the  salt  precipitation  of  the  serum  proteins. 
Banzhaf  and  Gtibson  give  the  following  example.  In  the  normal 
horse,  the  percentage  of  the  protein  fractions  of  the  serum  is  as 
follows : 

40  %  albumin 

42  %  pseudo-globulin 
18  %  eu-globulin. 

In  an  immunizated  horse  about  the  following: 
12  7«  albumin 
78  %  pseudo-globulin 
10  %  eu-globulin. 

By  heating  such  serum  (diluted  with  water)  up  to  57°  for  a 
period  of  15  hours  or  up  to  58'  for  half  the  time  the  recipro- 
cal   amount  of  the  various  protein  fractions  is  displaced  thus: 

9  %  albumin 
50  %  pseudo-globulin 

41  %  eu-globulin. 

If,  with  these  facts  in  mind  we  return  to  our  temperature 
curve,  a  comparison  shows  the  following: 

^  Banzhaf  and  Gibson.  Coll.  Stud.  fr.  the  Research  Lab.  New  York.  Vol.  4 
1908 — 9.  See  Walbum,  Rensning  og  Koncentrering  af  antitoxiske  Sera.  Med- 
delelser  fra  Statens  sernminstitut,  Vol.  9.     Kobenhavn.  1917. 

^  Moll.  Uber  kiinstliche  Umwandlnng  von  Albumin  in  Globulin.  Hofmeisters 
Beitrage.     Vol.  4.  1904  and  vol.  7  1905. 
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Those  temperatures,  which  have  been  shown  to  have  most 
strongly  displaced  the  limits  of  precipitation  of  the  serum  pro- 
tein fractions,  in  such  direction  that  the  easily  precipitated 
ones  are  increased  at  the  cost  of  those  difficult  to  precipitate, 
are  the  same  temperatures  which  strongly  increase  the  agglu- 
tinating capacity  of  the  serum.  I  have  shown  elsewhere 
(Chapt.  V.)  that  the  globulins  agglutinate  more  strongly  than 
serum  albumin.  As  the  figures  of  the  American  scientists 
show,  the  globulin  is  increased  at  the  expense  of  the  albumin. 
This  increase  is,  it  is  true,  insignificant.  The  greatest  displa- 
cement takes  place  within  the  globulin  group  itself. 

I  have  not  examined  the  relative  importance  of  the  eu- 
globulin  and  the  pseudo-globulin  in  respect  to  hemagglutinative 
capacity,  but  it  would  be  surprising,  if  the  latter  protein  frac- 
tion, in  other  respects  more  closely  allied  to  the  serum  albu- 
min, should  not  resemble  it  with  regard  to  inferior  capacity 
for  agglutination. 

Thus  we  have  reason  to  presume  that  the  instabilifying 
action  on  serum  characteristic  for  the  coagulation  temperature 
range  stands  in  direct  connection  with  the  increase  of  the  easily 
precipitated  protein  fractions.  I  have  given  this  temperature 
range  this  particular  name  since  these  changes  may  be  interpreted 
as  a  commencing  coagulation. 

As  far  as  the  body  temperature  range  is  concerned,  an  idea 
of  the  changes,  which  have  taken  place,  would  of  course  be  of 
greater  biological  interest,  since,  as  the  name  is  intended  to 
indicate,  the  plasma  in  the  living  organism  is  exposed  to  the 
action  of  these  temperatures. 

I  take  as  my  ground  the  supposition  that  here  also  it  is  a 
question  of  changes  of  the  protein  bodies.  The  serum  globulin 
and,  as  exp.  V  shows,  also  the  fibrinogen  is  altered  as  to  agglu- 
tinating capacity.  It  would  be  easy  to  suppose  that  the 
heating  brought  about  a  displacement  of  the  limits  of  the 
salt  precipitation  in  opposite  direction,  to  that  which  has  been 
shown  likely  to  be  the  case  within  the  coagulation  tempera- 
ture range,  i.  e.  that  the  serum  albumin  were  increased  at  the 
expense  of  the  globulins.  The  fact  that  the  viscosity  is  not 
changed  argues  against  this  belief. 

One  might  possibly  imagine  the  changes  of  the  proteins  to 
have  been  produced  by  bacteria,  but  tests  taken  and  treated 
under  sterile  precautions  gave  the  same  result. 
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The  fact  that  the  serum  and  plasma  changes  occur  most  pro- 
nounced at  a  certain  temperature  in  the  proximity  of  the  body 
temperature  must  bring  into  consideration  whether  we  are  not 
face  to  face  with  the  result  of  a  fermentation.  The  action  of 
many  biological  ferments  are,  as  is  well-known,  characterized 
by  a  well  pronounced  temperature  optimum.  The  chymosin  for 
instance,  an  enzyme  also  found  in  the  blood,  has  such  an  op 
timum  at  about  40°  as  Madsen  and  Walbum^  have  shown. 

A  highly  remarkable  circumstance,  which  seems  to  be  a 
guide  in  the  search  into  the  nature  of  this  serum  change,  is 
the  fact  that  a  slight  modification  in  the  experimental  arrange- 
ment prevents  its  occurrence.  The  two  following  experi- 
ments show  that  if  the  serum  be  sliaTcen  during  heat  treat- 
ment, the  decline  of  the  curve  within  the  body  temperature 
range  and  the  intermediate  range  falls  away. 


Experiment  VII. 

Defibrinated  horseblood  was  centrifuged.   10  ccm.  serum  were  placed 

in    each    one  of  26  tubes.     The  tubes  were  divided  into  two  series. 

16  of  the  tubes  were  kept  for  a  period  of  5^'4  hours  at  temperatures 

given  below,  unshaken;  10  tubes  were  kept  for  the  same  time  and  shaken 
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'  Madsen    et  Walbum.     Recherches  snr  I'aifaiblissement  de  la  presnre.     Fest- 
akrift,  i.  0.  Hammarsten.  Upsala  Lakareforenings  f(5rliandlingar.  Vol.  11.    Supjil. 
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at  certain  of  the  same  temperatures.     5   ccm.  washed  corpuscles  were 
added. 


The  sinking 

in  27  mins. 

Temp. 

Unshaken. 

Shal 

17°  C. 

160  mm. 

— 

28 

160 

167 

30 

158 

— 

32 

160 

165 

34 

155 

— 

36 

145 

167 

37 

140 

— 

38 

133 

165 

39 

125 

— 

40 

95 

170 

41 

90 

168 

41*8 

95 

171 

43 

100 

— 

44 

120 

170 

45'9 

165 

177 

48 

163 

175 

See  iig.  32.  The  unbroken  line  shows  the  sinking  in  the -uns/iaZ^en. 
tests,  the  broken  one  in  the  shaken  tests. 

Experiment  Viil. 

Defibrinated  blood  from  a  normal  horse  was  centrifuged.  10  ccm. 
serum  were  placed  in  each  one  of  20  tubes,  which  were  divided  into 
two  series,  each  comprising  10  tubes.  The  tubes  were  kept  in  pairs 
at  temperatures  given  below;  the  one  series  was  shaken,  the  other 
unshaken.  5  ccm,  washed  corpuscles  were  added  to  each  one  of 
them. 


The  sinking 

in  27  mins. 

Temp. 

Unshaken. 

Shaken. 

19°  C. 

117  ] 

tnm. 

124  mm 

28 

113 

122 

32 

85 

124 

36 

34 

112 

38 

18 

111 

40 

12 

120 

41 

10 

123 

42 

14 

134 

44 

17 

122 

46 

58 

116 

48 

127 

144 
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See  fig.   33.  The  unbroken  line  shows  the  sinking  in  the  unshaken, 
the  broken  line  that  in  the  shaken  tests. 
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Experiment  IX. 

Defibrinated  horse  blood  was  centrifuged.  10  ccm.  serum  were 
placed  in  each  of  two  series  of  tubes,  each  series  comprising  8  tubes. 
All  tubes  were  kept  at  41°.  The  one  series  was  shaken.  At  different 
times  one  shaken  and  one  imshaken  tube  were  taken  up  simultane- 
ously. When  all  the  16  tests  had  assumed  room  temperature,  5  ccm. 
washed  corpuscles  were  added  to  each. 
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The  sinking  in  30  mins. 


Heat-treated  during 

Unshaken. 

Shaken. 

0 

hours 

127 

mm. 

—  mm 

1 

124 

112 

2 

104 

114 

3 

80 

117 

4 

43 

105 

5 

25 

105 

7 

4 

103 

9 

2 

95 

11 

1 

72 

See  fig.  34.  The  unbroken  line  shows  the  sinking  in  the  unshaken. 
the  broken  line  that  in  the  shaken  tests. 

As  the  curves  to  these  experiments  show,  the  stabilifying 
effect  of  the  temperatures  within  the  body-  and  intermediate 
temperature  range  was  annulled  in  the  shaken  tests,  completely 
so  in  the  first  two  experiments.  The  shaking  has  even  had  a 
somewhat  instabilifying  effect.  In  the  last  experiment,  on 
the  contrary,  (exp.  IX),  which  was  intended  to  demonstrate  the 
influence  of  the  time  of  treatment,  the  shaking  did  not  entirely 
counter-act  the  stabilifying  action  of  the  temperature  employed 
(41°).  The  broken  curve  sinks  slowly  with  extended  time  of 
treatment.  I  do  not  know  the  reason  of  this  comparatively 
unimportant  divergence  between  these  three  experiments,  but 
they  all  certainly  show  that  the  shaking  of  the  serum  prevents 
the  effect  of  the  heat  treatment  at  temperatures  here  in  question. 
The  cause  of  this  must  be  ascribed  to  the  shaking.  The  shaken 
and  unshaken  tests  were  in  all  other  respects  treated  in  identi- 
cally the  same  way.  I  have  thought  it  possible  that  the  glass 
wall  might  exercise  some  influence  (alkali  action),  which  asserted 
itself  more  strongly  in  the  shaken  tests,  and  therefore  in  a 
few  cases  I  have  carried  out  the  experiment  in  paraffined  glass 
tubes  but  with  the  same  result. 

I  am  therefore  compelled  to  draw  the  conclusion  tJiat  it  is 
the  movement  in  the  fluid  ivhich  prevents  the  effect  of  the 
heat  treatment  or,  in  other  ivords,  that  it  is  the  standstill 
tvhicli  constitutes  the  condition  for  such  an  effect. 

This  conclusion  has  certain  equivalences  in  the  literature,  of 
which  I  will  briefly  give  an  account. 

lb— 211072.  Acta  med.  Scandinav.    Vol.  LV. 
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S.  and  S.  Schmidt-Nielsen  ^  discovered  in  1909  that  the 
action  of  chymosin  may  be  weakened  or  entirely  annulled  by 
shaking.  It  was  sufficient  to  violently  shake  a  chymosin 
solution  for  a  few  minutes  in  order  to  delay  the  curdling  of 
the  milk. 

This  experience  was  applied  the  following  year  in  serolog}^ 
by  Jakoby  and  Schutze.^  These  scientists  proved  that  the 
hemolytic  complement  in  blood  serum  was  inactivated  by 
shaking,  and  completely  so  after  6  hours'  treatment.  This 
departure  was  further  worked  out  in  researches  amongst  others 
by  RiTZ,^  Schmidt  and  Liebers,^  Hirschfeld  and  Klinger.^ 

It  may  be  gathered  from  these  researches  that  the  change 
in  serum  produced  by  shaking  does  not  depend  on  alkali 
action  from  the  glass.  The  air  (oxygen),  enclosed  in  the  flask 
shaken,  is  likewise  without  influence.  The  last  of  the  above 
mentioned  works  advances  reasons  for  that  the  changed  pro- 
perties in  the  serological  action  of  the  serum  depend  on  a 
change  in  the  colloidal  state  of  the  proteins. 

The  important  analogy  between  these  results  and  my  own 
is  that  shaking  is  important  in  effect  upon  the  properties  of 
the  serum  proteins.  But  there  are  also  considerable  dissimil- 
arities; for  example  that  in  the  above-mentioned  works  the 
serum  is  changed  by  the  shaking,  whilst  in  the  case  of  my 
own  experiments  the  shaking,  on  the  contrary,  prevents  a  change. 
Another  and  more  important  dissimilarity  is  that,  with  the 
researches  cited,  the  shaking  was  executed  in  another  manner. 
The  active  principle  was,  by  the  most  of  the  writers,  considered 
to  be  the  formation  of  foam.  On  this  account  a  small  amount  of 
serum  was  shaken  in  large  flasks,  as  violently  as  possible. 
This  has  not  been  the  case  with  my  own  experiments,  as  has 
already  been  described  at  the  beginning  of  this  chapter. 


^  S.  und  S.  Schmidt-Nielsen,  Zot  Kenntnis  der  Sfhiittelinaktivierung  des 
Labs.     Zeitschr.  f.  physiologische  Chemie.     Vol.  W.  p.  426.  1909. 

^  Jacoby  and  Schutze,  Uber  die  Inaktiviernng  der  Komplemente  durch 
Schiitteln.    Zeitschr.  f.  Immunitatsforschung.     Vol.  4.     1910. 

^  RiTZ,  tJber  die  luaktivierung  des  Komplements  dnrch  Schiitteln.  Zeitschr. 
f.  Immnnitatsforschung.     I  Part.     Vol.  1.5.     1912. 

*  Schmidt  nnd  Libbers,  Zur  SchiitteUnaktiviernug  des  hamolytischen  Komple- 
ments.    Zeitchr.  f.  Inimuuitatsforschung.     I  Part.     Vol.  19.     1913. 

^  Hirschfeld  und  Klixger,  Lber  das  Wesen  der  Inaktiviernng  nnd  der 
Komplementbildung.     Zeitschr.  f.  Immunitatsforschung.     I  Part.    Vol.  21.     1914. 
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Heat  treatment  of  the  red  corpuscles  from  liorse. 

Experiment  X.  ( 

Defibrinated  blood  from  a  normal  horse  was  centrifuged.  5  ccni.  of 
the  washed  corpuscles  were  poured  into  16  tubes,  and  were  for  6  hours 
kept  at  temperatures  given  below.    10  com.   serum  were  added. 

772/12 
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Fig.  35. 


The  sinking  in  40  mins. 


Temp. 

mm. 

17° 

C. 

138 

28 

145 

30 

134 

32 

140 

34 

138 

36 

123 

37 

105 

38 

89 

39 

67 

40 

39 

41 

28 

42 

13 

43 

8 

44 

4 

46 

2 

48 

4 

See  fig.  35. 
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Experiment  XI. 

Defibrinated  horse  blood  was  centrifuged.  5  ccm.  twice  washed 
corpuscles  were  poured  into  16  tubes,  and  were  for  5^/4  hours  kept 
at  temperatures  given  below.     10  ccm.  serum  were  added. 

The  sinking  in  27  mins. 


Temp. 

mm. 

17'  C. 

160 

28 

158 

30 

155 

32 

157 

34 

155 

36 

138 

37 

125 

38 

125 

39 

100 

40 

95 

41 

82 

41'8 

68 

43 

25 

44 

3 

459 

1 

48 

2 

See  fig.  36. 
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Experiment  XII. 

Defibrinated  horse  blood  was  centrifuged.  5  ccm.  washed  corpuscles 
were    poured    into    two   series  of  test-tubes,  11  tubes  in  each  series. 

The  tubes  were  kept  for  6^/0  hours  in  pairs  at  temperatures  given 
below.  One  test  of  each  pair  was  shaken.  10  ccm.  serum  were 
added. 


The  sinking  in  21  and  50  mins. 


Temp. 

19°  C 

28 

32 

36 

38 

40 

41 

42 

44 

46 

48 


Unshaken  tests 
in  27  m.  in  50  m. 


118  mm. 

108 

104 

75 

32 

16 

13 

12 

1 

0 

1 


181  mm. 
179 
175 
145 

74 

42 

37 

32 
4 

0'5 

3 


Shaken  tests 
27  m.  in  50  m. 


117  mm. 

120 

110 

93 

45 

16 

15 

14 

1 

0"5 
1 


180  mm. 
185 
179 
157 

92 

39 

38 

37 
3 
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See  fig.  37.  The  unbroken  line  shows  the  sinking  in  the  unshaken 
tests,  the  broken  line  that  in  the  shaken  ones  in  50   mins. 

In  these  three  experiments  the  washed  corpuscles  were  heated 
ftft  temperatures  from  room  temperature  up  to  48°.  Higher  degrees 
were  not  employed,  as  even  at  48°  a  considerable  hemolysis  is 
produced.  The  higher  temperatures  cause  consequently  great 
destruction  of  the  integrity  of  the  corpuscles,  which  makes  the 
sinking  experiments  of  less  interest,  quite  irrespective  of  the 
fact,  that  the  observations  on  the  sinking  become  difficult  to 
carry    out  on  account  of  the  medium  becoming  untransparent. 

All  the  curves  tally  wnth  regard  to  the  following  facts.  The 
temperatures  below  and  up  to  32°  have  no  influence  on  the 
corpuscles  with  respect  to  their  stability.  As  experiment  XII 
shows  the  first  part  of  the  course  of  the  curve  does  not  depend 
on  the  corpuscles  already  having  sunk  to  the  bottom  at  the 
time  of  reading  off.  The  temperatures,  following  next  in  order, 
change  the  corpuscles  somewhat  in  a  stabilifying  direction. 
From  36°  this  stabilifying  influence  asserts  itself  very  strongly 
at  every  higher  temperature.  The  curve  here  falls  almost  at  right 
angles  down  towards  the  abscissa.  At  44°  the  sinking  is  ver^' 
slight,  at  46°  there  is  in  all  cases  a  minimum.  At  48°  the 
sinking  has  again  somewhat  increased,  but  this  is,  as  before 
remarked,  of  less  interest  on  account  of  the  hemolysis  occuring 
at  this  temperature. 

The  last  experiment  proves  that  the  shaking  is  without  in- 
fluence on  heat-treated  corpuscles.  As  the  figure  shows,  both 
curves  take  a  practically  congruent  course. 

What  is  the  reason  that  the  corpuscles  heated  at  higher 
temperatures  sink  more  slowly,  in  other  words,  give  rise  to  a 
more  stabile  suspension?  Even  in  this  case  it  is  the  degree  of 
agglutination  which  has  the  greatest,  and,  very  likely,  the 
whole  influence.  The  parallelism  between  the  aggregation  of 
the  corpuscles  and  the  sinking  speed  is  so  clearly  pronounced 
that  it  seems  impossible  to  put  any  other  construction  on  the 
matter.  A  heat  treatment  with  temper  ttures  between  32° — 36 
and  46°  thus  reduces  the  agglutinahility  of  the  corpuscles.  I 
have  no  idea  as  to  what  this  depends  on.  So  much  may  be 
said,  that,  just  as  in  the  serum,  it  is  very  likely  a  question  of 
a  change  in  the  protein  substances  of  the  corpuscles. 

Before  proceeding  further  to  those  experiments  in  which  the 
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blood  in  its  entirety  has  been  treated  by  heat,  I  shall  in  a  few 
words  compare  the  serum  and  corpuscle  curves  above  given. 

Whilst  in  the  serum  experiments  the  temperatures  even 
from  30°  exercised  a  stabilifying  influence,  yet  this  influence 
did  not  assert  itself  in  the  corpuscle  experiments  until  at  about 
Sb' — 36°.  Whilst  the  serum  curve  shows  a  maximum  of  stability 
at  42°,  the  corpuscle  curve  does  not  show  such  a  maximum  un- 
til at  46\  The  characteristic  points  of  the  corpuscle  curve 
thus  lie  considerably  higher  on  the  temperature  scale.  The 
two  following  experiments  further  confirm  this  fact.  A  com- 
parison here  is  so  much  more  justified  as  the  corpuscles  and 
the  serum  in  two  parallel  series  in  each  one  of  the  experi- 
ments have  been  the  same.  (In  the  one  series  the  corpuscles 
had  been  treated  by  heat,  the  serum,  used  for  the  suspension, 
non-treated;  in  the  other  series  with  same  material  the  case 
was  reversed.) 

In  the  one  experiment  the  washing  of  the  corpuscles  was 
excluded,  and  the  corpuscles  released  as  much  as  possible 
from  serum  simply  by  means  of  lengthy  centrifuging.  On 
comparing  this  experiment  with  the  others,  it  will  be  seen 
that  it  is  of  no  particular  importance  whether  the  small  vo- 
lume of  fluid,  remaining  between  the  corpuscles  consists  of 
serum  or  of  isotonic  NaCl-solution. 

Experiment  Xm.^ 

Defibrinated  horse  blood  was  centrifuged.  Two  series  of  test  tubes 
were  used,  each  comprising  11  tubes.  In  the  one  series  5  ccm.  washed 
corpuscles,  in  the  other  10  ccm.  serum  were  heat-treated  for  a  period 
of  6  /2  hours.  10  ccm.  serum  were  added  to  the  corpuscle  tests  and 
5  ccm.  corpuscles  to  the  serum  tests.  The  added  serum  and  cor- 
puscles consisted  of  the  same  material  as  the  treated  tests. 

The  sinking  in  50  mins. 


Temp. 

Heat-treated 

serum 

Heat-treated  cor 

19°  C. 

182  mm. 

181  mm 

28 

182 

179 

32 

161 

175 

36 

82 

145 

38 

59 

74 

40 

39 

42 

41 

41 

37 

^  Parts  of  exp.  XII  and  XIII  are  the  same. 
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Temp. 

Heat-treated  serum 

Heat-treated  corpuscles 

42°  C. 

44 

46 

48 

42  mm. 

53 
115 
186 

32  mm. 

4 

0'5 

3 

See  fig.   38.     The    unbroken    line  —  treated    serum;    the    broken 
line  —  treated  corpuscles. 
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Fig.  38. 


Experiment  XIV. 

Defibrinated  horse  blood  was  strongly  centrifuged.  Two  series  each 
comprising  20  tests  were  kept  for  7  hours  at  temperatures  stated 
below.  The  one  series  consisted  of  tests  of  10  ccm.  serum,  the 
other  of  5  ccm.  corpuscles,  which  were  not  washed.  10  ccm.  serum 
were  added  to  the  corpuscle  tests  and  5  ccm.  corpuscles  to  the  serum 
tests.  The  added  serum  and  corpuscles  consisted  of  the  same  material 
as  the  treated  tests. 


Temp. 

26°  C. 

27 
28 


T/ie  sinking  in  30  niins. 

Heat-treated  serum        Heat-treated  corpuscles 
65  mm.  70  mm. 


55 
48 


65 
65 
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Temp. 

Heat-treated  serum         I 

[eat-treat« 

28V  C. 

40  mm. 

69 

29'8 

30 

70 

30"7 

25 

67 

31"6 

16 

68 

32'5 

7 

67 

33"4 

5 

65 

34'3 

3 

65 

35*2 

3 

62 

36*1 

2 

57 

37 

1"5 

42 

37'9 

1"5 

28 

38"8 

1 

19 

39*7 

1 

15 

40"6 

1 

13 

41*5 

1 

11 

42*4 

1 

7 

43'5 

2 

3 

See  fig.   39.     The    imbroken    line   —  treated  serum.     The  broken 
line  —  treated  corpuscles. 


2*  28         J2         J6  M         ff/fiw^ 

Fig.  39. 

Besides  the  different  course  of  the  corpuscle  curve  in  rela- 
tion to  the  serum  curve  there  is,  as  before  said,  another 
prominent  disparity,  inasmuch  as  when  the  corpuscles  are 
treated  by  beat,  then  tbe  stabilifying  effect  is  not  impeded 
by  shaking. 


Heat  treatment  of  horse  blood. 

I    now    pass    to  those  experiments  in  which  the  blood  in  its 
complete  state  has  been  treated  at  different  temperatures.  The 
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results  obtained  correspond  on  the  whole  to  what  one  might 
have  right  to  expect  from  the  foregoing  experiences,  i.  e.  the 
changes  of  the  agglutinability  of  the  corpuscles  add  them- 
selves   to    the    changes    of   the    agglutinating    capacity  of  the 


serum. 


Experiment  XV. 

Defibrinated  horse  blood  was  centrifuged.  4  series,  each  comprising 
10  tests,  were  kept  for  5   hours  at  the  10  temperatures  given  below. 
In  each  tube  were: 

Series  A 10  ccm  serum 

Series   B 5  ccm  corpuscles 

Series    C 10  ccm  serum  +  5   ccm  corpuscles 

Series  D 10  ccm  serum  +  5   ccm    corpuscles 

Series  D  was  shaken  during  the  treatment,  the  other  series  un- 
shaken. 5  ccm.  corpuscles  of  same  material,  as  for  the  series  B, 
C,  D,  were  added  to  series  A.  To  series  B  were  added  10  ccm  serum 
also  of  same  material  as  in  the  other  series. 


The  sinking  in  45  mins. 


Temp. 

29"8°  C. 

33*4 

36*i 

37*9 

38'8 

39"7 

40'6 

41*5 

42'4 
44'o 


A 

138 

93 

49 

19 

19 

12 

8 

9 

9 

10 


B 

142 
138 
140 
133 
121 
110 
100 
100 
85 
35 


124 

145  mm, 

66 

131 

13 

131 

6 

120 

6"5 

123 

1 

122 

05 

114 

0'5 

129 

3'5 

115 

2 

40 

See  fig.  40.  The  thin  unbroken  line  shows  the  sinking  in  the 
series  A  (serum  treated). 

The  thin  broken  line  —  the  sinking  in  B  (corpuscles  treated). 

The  broad  unbroken  line  —  the  sinking  in  C  (serum  and  cor- 
puscles treated,  unshaken). 

The  broad  broken  line  —  the  sinking  in  the  series  D.  (serum 
and  corpuscles  treated,  shaken). 
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On  comparing  the  two  unbroken  lines  in  the  figure,  of 
which  the  broad  one  represents  the  heated  unshaken  blood  in 
its  entirety,  the  thin  one  the  heated  and  unshaken  serum,  it 
will  be  seen  that  the  curve  of  the  whole  blood  has  an  alto- 
gether lower  course.  Within  that  part  of  the  curves  which 
corresponds  to  the  temperatures  30° — 35'  to  36°  the  distance  be- 
tween the  curves  in  comparison  with  the  big  sinking  values 
is  not  so  great.  At  the  higher  temperatures,  however,  the 
difference  in  com'parlson  with  the  small  sinking  speeds  in  this 
region,  is  considerable.  For  instance,  at  40° — 41°  the  sinking  in 
the  serum  tests  is  16 — 18  times  as  great  as  in  the  tests  of  the 
whole  blood.  The  course  of  the  left  part  of  the  last-named 
curve,  depends  in  all  probability  chiefly  on  the  serum  changes, 
whilst  the  right  part  depends  on  the  serum  as  well  as  on  the  cor- 
puscle changes. 

Both  the  broken  lines,  of  which  the  broad  one  corresponds 
to  the  heated  and  shaken  whole  blood,  the  thin  one  to  the 
heated  and  unshaken  corpuscles,  show,  on  the  whole,  the  same 
position  and  course.  From  this  the  conclusion  may  be  drawn 
that  the  changes  in  the  shaken  blood,  produced  by  the  heat 
treatment,  with  respect  to  the  stabilifying  action  refer  exclu- 
sively to  the  corpuscles.  Between  these  two  curves  there  is, 
however,  a  divergence,  which  consists  in  the  curve  of  the  cor- 
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puscles  beginning  to  fall  at  about  37"  (this  point  lies  here 
somewhat  higher  on  the  temperature  scale,  than  in  the  expe- 
riments of  this  kind  previously  expounded)  whilst  the  curve 
of  the  whole  blood  does  not  reach  its  sharpest  turning  point 
until  about  at  -ll's".  This  fact  seems  to  show  that  the  cor- 
puscles, when  shaken  with  a  copious  quantity  of  serum  do  not 
follow  quite  the  same  laws  as  when  they  are  heated  alone. 


Experiment  XVI. 

Defibrinated  horse  blood  was  divided  in  portions  of  15  ccm  and 
poured  into  two  series  of  test  tubes,  each  series  comprising  10  tubes, 
and  were  kept  for  a  period  of  8  hours  in  pairs  at  temperatures  given 
below.      One  series  of  tubes  was  shaken. 


The  sinking  in  24  mins. 

Temp.  Shaken  tests  Unshaken  test3 

25'7°  C.  98  mm.  80  mm. 

27'7  98  78 

29*7  95  72 

31"7  98  60 

33'7  99  38 

357  89  18 

37'7  80  4 

39'7  78  2 

41'7  57  1'5 

437  11  1 


/K>ff3 
/90 


c* 

'~~~« 

r-" 

\ 

"^n 

'"*•.. 

""^ 

\ 

\ 

^ 

\ 

\ 

% 

\ 

\j 

\ 

^ 

\        ^ 

2i'  a  28         JO  is         Ji  iC         JS         fo         f-i*         i'<f^/aa 

Fig.  41. 
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See    fig.    41.     The  unbroken  line  —  unshaken  blood:  the  broken 
line  —  shaken  blood. 


This  experiment  shows  once  again  the  influence  of  the  shak- 
ing. I  will  only  give  particulars  of  the  appearance  of  the 
shaken  curve.  This  curve  begins  to  sink  slowly  at  tempera- 
tures from  and  including  34",  but  the  sharp  genuflexion  of  the 
curve  does  not  begin  until  at  about  41°,  thus  at  a  higher  point 
on  the  temperature  scale,  than  the  curves  of  corpuscles  being 
heated  separately. 


Experiment  XVII. 

Defibrinated  horse  blood  was  poured  at  the  same  height  (200  mm) 
in  20  test  tubes  (23  cm.  long  and  of  1"5  cm.  diameter).  The  tubes 
were  placed  out  in  pairs  at  10  temperatures  given  below,  and  shaken 
for  some  minutes  in  order  to  give  the  tests  the  temperatures  of  the 
respective  thermostats.  Thereafter  they  were  hung  up  in  vertical 
position  in  the  thermostats.  The  sinking  was  measured  after  30 
minutes  and  gave  the  values  stated  below.  One  series  was  allowed 
to  remain  hanging,  the  other  was  shaken.  When  the  heat- treatment 
had  proceeded  for  6  hours,  the  unshaken  tests  were  also  shaken  for 
some  minutes.  The  shaking  was  thereafter  stopped  for  all  the  tests 
and  the  tubes  were  hung  up  vertically  in  their  thermostats.  The 
sinking  was   measured  again  after  30  mins. 


The  sinking  in  both  series  The  sinking  at  its  close 

^""'P-  at  the  beginning  of  the  exp.  \^\^  and  shaken 

'^  unshaken  tests. 

35*2'  C.  100  mm       .99   mm.  15   mm.  92  mm. 

36'i  100               101  4  89 

37  95                 95  1  87 

37"9  102               103  1  86 

388  100                 99  0*5  79 

39"7  103               103  0*5  73 

406  101               102  0  59 

41'5  104               105  0  17 

424  104               105  0'5  11 

43'5  100               100  2                         4 


See  fig.  42.  The  thin  unbroken  line  shows  the  average  sinking 
in  the  two  series  at  the  beginning  of  the  heat  treatment.  The  broad 
lines  at  the  end  of  the  same;  the  broken  —  for  the  shaken  tests; 
the  unbroken  —  for  the  unshaken  tests. 
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This  experiment  is  distinguished  from  all  the  foregoing 
ones,  inasnauch  as  even  the  sinking  experiments  themselves 
have  been  carried  out  at  different  temperatures.  The  suspen- 
sion-stability of  the  corpuscles  was  measured  at  the  same 
temperature  as  those  at  which  the  tests  had  been  treated  by 
heat.  The  curve  for  the  shaken  whole  blood  has  its  genuflexion 
in  this  case  at  about  40°. 


Heat  treatment  of  human  serum  and  blood. 

Experiment  XVIII. 

Defibrinated  human  blood  received  at  therapeutical  blood  letting  on 
a  male  patient,  suffering  from  chronic  nephritis.  The  blood  was 
centrifuged.  10  ccm.  serum  were  kept  at  each  of  the  temperatures 
given  below  for  5   hours.      5   ccm.  washed  corpuscles  were  added. 

TAe  sinking  in  2  hours  and  1-k   hours. 


Temp. 

2  hours 

14  hours 

18"7°  C. 

50  mm. 

110  mm. 

25'7 

44 

110 

27-7 

35 

98 

297 

25 

87 

31.7 

15 

74 

33'7 

8 

50 

35"7 

4 

30 

377 

2"5 

21 

39*7 

15 

17 

41"7 

0'5 

13 

43"7 

1"5 

14 

45"7 

3 

25 
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60 


20 


Temp. 

2  hours 

14  hours 

47-7  C. 

14 

mm. 

77  mm 

49'6 

69 

125 

51'7 

85 

125 

53*7 

100 

120 

55"7 

94 

128 

'       1       1 

0-- 

1 

1          I  ^_ 

/      /           ' 

'  1    J 
'     1 

i>v     ' 

1     1 

i     ^v 

\ 

'v 

1     1 
1      1 

P     1 

V-JIrliy 

?i 


J6  ^O 

Fis.  43. 


U 


^8        S2 


S6 


6o/e/Dp 


See    fig.   43.     The  unbroken  line  gives  the  sinking  after  2  hours; 
the  broken  line  —  after  14  hours.    See  also  the  photograph  fig.  44. 


Experiment  XIX. 

At  a  therapeutical  blood  letting  on  a  male  patient  suffering  from 
chronic  nephritis  250  ccm.  blood  were  taken  up  in  40  ccm.  of  a  4  % 
sodium  citrate  solution. 

This  was  well-mixed  and  poured  into  10  glass  tubes  which  were 
shaken  for  7   hours  at  each  of  the  temperatures  given  below. 

T]ie  sinking  in  30  rnins. 


Temp. 

17'  C. 

35'-2 

36'i 

37 

37"9 

3S"8 

39'7 

40'i 

41 '5 

42"4 

43"5 


60 
55 
51 
51 
47 
51 
50 
54 
53 
44 
19 


See  fig.  45. 
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In  the  two  curves  of  experiment  XVIII  we  tind  again  the 
above-mentioned  temperature  ranges  obtained  by  treatment  of 
horse  serum.  The  etfect  of  the  coaguhition  temperatures  in  an 
instabilifying  direction  is  here  very  strongly  pronounced.  The 
sinking  speed  at  .")o'T  is  exactly  double  as  great  as  in  the 
non-treated  tests.  The  agglutination  at  these  high  tempera- 
tures is  likewise  increased  to  a  striking  degree.  If  the  expla- 
nation   given    above   as  to  the  cause  of  the  increased  aggluti- 
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nation  and  sinking  speed  within  the  coagulation  temperature 
range  is  correct,  then  it  seems  to  me  that  the  cause  of  this 
increase  being  greater  in  human  blood  is  to  be  found  in  the 
fact  that  the  limits  of  the  salt  precipitation  here  lie  more  ad- 
vantageously, so  to  speak,  for  an  active  globulin  increase,  be- 
cause human  serum  is  relatively  richer  in  albumin  than  horse 
serum. 

In  the  second  of  these  two  experiments,  the  w^hole  blood 
was  heated  whilst  being  shaken.  As  will  be  seen  from  the  fig., 
the  stabilifying  action  within  the  body  temperature  range 
practically    falls  away.     Not  until  a  temperature  of  about  42' 


n/n. 

10 


36        IS        *o        «■        **^^ 
Fig.  4.0. 


is  reached,  does  the  stabilifying  action  assert  itself,  and  that 
very  quickly  at  every  degree  of  rising  temperature.  The  genu- 
flexion of  the  curve  here  lies  at  about  the  same  place  as  in 
the  horse  blood  experiment. 


Discussion. 

This  research  upon  the  temperature  effects  on  the  blood  and 
its  chief  components  is  in  several  respects  at  such  a  prepara- 
tory stage  that  any  detailed  conclusions  from  the  in  vitro  ex- 
periments cannot  be  transmitted  to  the  conditions  in  the  liv- 
ing organism.     I  will  only  indicate  a  few  points  of  view. 

The  body-temperature  of  warmblooded  animals  is  distinguished 
by  the  fact  that,  thanks  to  a  complicated  mechanism  of  heat 
regulation,  it  keeps  exceedingly  constant  under  normal  condi- 
tions. Life  can,  however,  continue  under  considerable  und 
lengthy  divergences  from  the  normal  state  of  temperature.  But 
there  are  limits  for  these  divergences,  upwards  as  well  as 
downwards. 
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As  to  the  lower  limit  I  have  found  the  folloMdng  state- 
ments in  a  survey  by  Janssen\  concerning  conditions  in  the 
human  being.  Temperatures  below  33°  are  not  so  unusual  as 
might  be  supposed,  and  can  be  sustained  for  hours  without 
danger  to  life.  Temperatures  down  to  23°  and  25°  have  been 
observed  in  patients  suffering  from  serious  diseases,  as  well 
as  in  the  healthy  who  have  been  exposed  to  chills,  but  they 
belong  to  the  rarities.  Statements  as  to  the  duration  of  these 
very  low  temperatures  are  lacking.  We  may,  approximately, 
place  the  lowest  temperatures  for  any  long  time  compatible 
with  life  at  about  30°. 

The  upper  limit  for  the  range  of  the  non-perilous  tempera- 
tures is  sharper.  Naunyn^  came  to  the  following  conclusions, 
emanating  from  his  own  and  others  experiments,  in  which 
healthy  animals  —  rabbits  and  dogs  —  were  employed  and 
the  rise  in  body- temperature  was  accomplished  artificially  by 
keeping  the  animals  in  thermostats:  »Ueberhitzungen  bis  iiber 
43^  sind  fur  die  Saugetiere  nach  den  jetzigen  Ehrfahrungen 
schnell  todlich.  Die  Ursache  des  dann  schnell  erfolgenden  To- 
des  scheint  die  Entwickelung  der  Warmestarre  zu  sein.  Urn 
wenige  Decigrade  geringere  Steigerungen  der  Eigenwarme, 
zwischen  41  und  42°  schwankend  und  gelegentlich  weiter  hin- 

aus  bis  selbst  zu  43°  steigend,  sind  unschadlich > 

As  to  human  beings,  Naunyn  bases  the  following  opinion  on 
experience  from  cases  of  sunstroke  and  feverish  diseases.  »Sehr 
wichtig  ist  es  festzuhalten,  dass  die  Grenze,  bei  welcher  die 
Gefahren  der  Ueberhitzung  beginnen,  auch  ftir  den  Menschen 
eine  sehr  streng  gezogene  ist.  Wenige  Zehntelgrade  scheinen 
hierftir  entscheidend  zu  sein,  und  wenn  Temperaturen  von  un- 
gefahr  43°  gefahrlich  sind,  so  sind  solche  von  nahe  an  42°  selbst 
bei  langerer  Dauer  entschieden  ungefahrlich.> 

The  range  for  non-perilous  temperatures  for  human  beings 
should  thus  be  placed  between  about  30°  and  42-5°.  The  limits 
for  the  horse  might  possibly  be  placed  somewhat  differently 
on  the  temperature  scale,  as  this  animal  has  a  normal  tempe- 
rature of  about  r  higher  than  that  of  a  human  being.  But 
in    consideration    of   the  correspondence  which  exists  between 

1  Janssen.     Ueber    subnormale  Korpertemperaturen.     Deatsch.  Archiv  f.  kUn. 

^^^'nIunyn."  Kritisches  und  Experimentelles  zur  Lehre  vom  Fieber  nnd  von 
der  Kaltwasserbehandlung.  Archiv  f.  exper.  Pathologic  nnd  Pharmakologie.  Vol. 
18.  p.  49.  1884. 
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rabbits,  dogs  and  buman  beings,  it  is  not  likely  that  tbe  horse 
shows  any  great  divergence  in  this  respect. 

In  the  results  of  those  experiments  where  the  serum  had 
been  treated  by  heat  without  being  shaken,  it  seems  to  me 
that  one  finds  this  temperature  range  again.  It  corresponds 
to  what  I  have  called  the  hody  temjjerature  range.  The  lower 
limit  lies  very  approximately  at  about  30\  the  upper  limit,  on 
the  contrary,  is  exceedingly  well-marked.  In  all  the  experi- 
ments —  with  horse  and  human  blood  —  the  curve  is  deci- 
dedly on  the  rise  at  about  42'5  . 

Another  point  of  interest  in  connection  with  these  experi- 
ments is  the  great  difference  between  the  effect  of  normal  body 
temperatures  and  fever  temperatures. 

The  experiments  with  unshaken  serum  treated  by  heat,  as 
well  as  the  experiments  with  heated,  shaken  or  unshaken  cor- 
puscles, show  a  great  quantitative  difference  in  the  action  be- 
tween 37 — 38^  on  the  one  hand,  and  40 — 41  on  the  other.  The 
stabilifying  influence  asserts  itseK  much  more  strongly  at  these 
latter  temperatures.  This  circumstance  is  most  striking  with 
regard  to  the  heat-treated  corpuscles.  In  the  majority  of  ex- 
periments, the  sinking  speed  in  those  tests  treated  at  41°,  for 
instance,  is  but  a  half  or  a  third  of  the  sinking  speed  of  those 
tests  which  have  been  kept  at  38  . 

It  may  be  remarked  also  that  in  those  experiments  in  which 
the  blood  has  been  treated  by  heat  and  shaken  there  is  in  all 
cases  to  be  found  that  the  hihgest  non-perilous  temperatures 
(42°,5)  and  as  a  rule  also  the  nearest  lower  ones  produce  a 
marked  increase  in  the  stability.  From  this  point  of  view 
the  observation  is  of  interest  that  the  blood  in  cases  of  sun- 
stroke shows  decresed  rouleaux  formation.^ 

Further  I  may  call  attention  to  another  point.  The  question, 
which  was  continually  in  my  mind  during  my  first  heating  ex- 
periments, was  this :  What  is  the  reason  that  serum  or  blood  can 
be  so  definitely  changed  in  stabilifying  direction  by  being  kept 
for  a  few  hours  only  at  temperatures  which  do  not  occasion 
such  a  change  in  the  living  organism?  There  must,  I  thought, 
exist  one  or  more  circumstances  which  in  a  pregnant  woman, 
for  instance,  or  in  a  horse,  hinder  the  stabilifying  action  of 
the  body-temperature  from  asserting  itself.   It  is  true,  that  the 

^  See  Allbutt  and  Rolleston.  System  of  Medicine,  Part.  2.  Vol.  2,  p.  779, 
1907.  ■     ' 

16 — 211072.  Acta  med.  Scandinav.    Vol.  LV. 
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blood  intra  vitam  is  under  countless  influences  which  can- 
not be  reproduced  in  the  glass  experiment.  But  if  one  of  those 
circumstances  under  which  the  blood  in  the  living  organism 
is  labouring  be  introduced,  when  carrying  out  the  glass  ex- 
periment, namely  the  movement  within  the  fluid,  brought  about 
by  shaking,  then  the  stabilifying  action  of  the  normal  body- 
temperature  falls  away  altogether  as  far  as  the  serum  is  con- 
cerned, and  practically  so  with  regard  to  the  blood.  Thus  I 
believe  that  we  may  conclude  that  the  movement  within  the 
fluid  has  an  important  influence  on  the  properties  of  the  blood. 


Summary. 


The  suspension-stability  of  the  hlood  {i.  e.  agglutination  and 
sinJcing  speed  of  the  red  corpuscles)  is  changed  ichen  the  blood 
or  one  of  its  chief  constituents  are  Jcept  for  some  hours  at  dif- 
ferent temperatures. 

Tlie  agglutinating  poiver  of  serum  and  plasma  is  reduced 
by  heat  treatment  at  temperatures  between  about  30°  and  4&'. 
This  effect,  ivhich  is  strongest  at  a  temperature  of  42\  does 
not  occur  if  the  serum  tests  are  shaken  during  the  heat  treatment. 

Higher  temperatures  than  4B'  increase  the  agglutinating  po- 
wer of  serum  and  plasma. 

The  agglutinability  of  the  red  corpuscles  is  reduced  by  heat 
treatment  at  temperatures  between  about  3&  and  46°.  The  ma- 
ximum of  this  effect  is  produced  by  the  last  mentioned  tempe- 
rature. 48"  and  higher  temperatures  give  hemolysis.  The  re- 
duction of  the  agglutinability  of  the  corpuscles  by  the  above- 
rnentioned  temperatures  is  not  prevented  by  shahing. 

If  defibrinated  blood  or  citrate  blood  in  its  entirety  is  treated 
by  heat  at  different  temperatures  and  shaken  during  the  treat- 
ment, the  agglutination  of  the  red  corpuscles  becomes  consider- 
ably reduced  at  temperatures  higher  than  4ff — 42 . 


(From  the  Medical   Clinic,  Lund.     Professor  K.  PetR^n). 


Studies  in  arthritis  deformans  and  other  forms 
of  chronic  rheumatic  diseases  of  the  joints. 

By 

KARL  PETREN, 
in  collaboration  with  Dr.  RUTE  JOHANSSON. 


For  many  years  numerous  cases  of  chronic  rheumatism  of  the 
joints  have  been  treated  at  the  above  Clinic,  and  among  them 
not  least  cases,  which  presented  deformative  changes  of  the 
joints.  These  forms  of  disease  are  certainly  not  »actual»  in  the 
sense  that  they  stand  in  the  foreground  of  scientific  investigation 
or  are  often  treated  of  in  the  medical  literature  of  the  moment. 
Yet  by  their  frequency  and  by  the  great  extent  to  which  they  in- 
volve invalidity  for  those  who  suffer  from  them,  these  diseases 
seem  to  me  to  be  now  as  always  of  great  interest,  and  I  have  never 
ceased  to  give  careful  attention  to  the  study  of  them. 

In  so  doing  I  have  found  that  these  forms  of  disease,  including 
those  with  obvious  deformative  changes,  need  by  no  means  pre- 
sent any  evidently  bad  prognosis,  but  that  in  most  cases  of  the 
kind  an  amelioration,  and  often  a  very  considerable  amelioration, 
may  be  attained.  In  order  to  arrive  at  this  result,  however,  great 
perseverance  in  the  treatment  is  required.  In  regard  to  the  treat- 
ment which  it  is  best  to  give  these  patients  I  need  only  say  a  few 
words.  We  are  all  agreed  that  the  active  therapy  must  take  the 
form  of  physical  treatment,  on  the  one  hand  heat,  —  both  in  the 
form  of  warm  baths  in  one  of  the  many  ways  in  which  these  may 
be  administered  and  also  in  the  form  of  local  application,  prefer- 
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ably  diatliermic  —  and  on  the  other  hand  massage,  preferably 
in  association  with  passive  movements.  I  content  myself  with 
these  bare  indications  of  the  general  lines  of  treatment  to  be  adopt- 
ed in  the  case  of  these  forms  of  disease,  and  pass  on  to  a  noso- 
graphical  treatment  of  a  few  points  in  regard  to  the  chronic 
rheumatic  affections  of  certain  joints,  beginning  with  Arthritis 
deformans   of   the   hip-joint. 


Arthritis  deformans  of  the  hip-joint.    ' 

This  disease,  as  we  all  know,  formerly  bore  the  name  of  Malum 
coxae  senile.  It  has  been  clear  to  me  for  a  long  time  that  this 
name  is  not  at  all  appropriate,  for  I  have  always  observed  that 
the  disease  has  its  beginnings  before  senility  and  also  very  often 
appears  bilaterally. 

Since  I  have  annually  had  not  a  few  cases  of  this  disease  under 
treatment  at  the  Clinic,  it  has  occurred  to  me  that  a  working  up 
of  our  material  might  perhaps  help  to  give  an  answer  to  the 
questions  implied  above,  namely  as  to  the  age  of  the  patient  at 
the  time  of  the  appearance  of  the  disease  and  as  to  the  frequency 
with  which  the  complaint  appears  bilaterally.  At  my  suggestion 
one  of  my  assistants  at  the  Clinic,  Dr.  Ruth  Johansson,  who  has 
worked  with  me  for  several  years,  has  consented  to  help  me  by 
working  up  our  material  in  regard  to  these  questions. 

It  proved  that  during  the  ten  years  in  which  I  have  been  work- 
ing at  the  Lund  Clinic  (1910—1920)  103  cases  of  socalled  Malum 
coxae  senile  have  been  treated  there.  In  this  number  are  included 
only  cases  in  which  the  Arthritis  deformans  confined  itself  exclu- 
sively to  the  hip- joint.  The  by  no  means  infrequent  cases  in  which 
an  Arthritis  deformans  of  the  hip-joint  is  associated  with  a  cor- 
responding affection  of  other  joints,  i.  e.  cases  of  Arthritis  defor- 
mans of  the  type  usually  described  as  polyarthritic,  are  accordingly 
left  entirely  out  of  consideration. 

We  turn  first  to  the  question  of  the  age  of  the  patients  with 
this  disease.  Dr.  Johansson  has  noted  the  ages  of  the  patients 
both  at  their  admission  into  the  Clinic  and  at  the  first  appearance 
of  the  disease.  Obviously  it  is  the  latter  point  that  is  of  real  im- 
portance.   The  result  of  this  investigation  is  here  given. 
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Ages  (years)    <35  35—39  40-44  45—49  50—54  55-59  60—64  65— 69>70 

No.  of  cases  in 
which  the  di- 
sease had  be- 
gnn  to  appear 
at  this  age^  .53  15  15  20  12  19  85 

No.  of  cases 
which  were  of 
this  age  on  ad- 
mittance to 
the  CUnic  ..21  5  10  17  22  23  7         16 

Experience  therefore  shows  that  Arthritis  deformans  of  the 
hip-joint  is  by  no  means  a  senile  disease.  If  it  is  desired  to  express 
the  result  somewhat  more  briefly  than  in  the  table  we  may  say 
that  the  disease 

in  nearly  1/10  of  the  cases  (8  %)  had  already  appeared  before 
the  age  of  40, 

in  37  %  of  the  cases  before  the  age  of  50,  and 

in  68  %  of  the  cases  before  the  age  of  60. 

Only  in  exceptional  cases  is  the  appearance  of  the  disease  de- 
layed till  the  age  of  senility,  namely  only  in  5  cases  after  70 
years  of  age  (5  %);  and  even  if  the  age  of  senility  be  reckoned 
from  65  years  —  which  can  hardly  be  considered  as  justified  — - 
still  not  more  than  13  %  of  the  cases  are  of  a  »senile»  age. 

On  the  other  hand  this  disease  if  of  course  by  no  means  seldom 
found  present  at  a  senile  age.  This  fact  however  is  of  no  impor- 
tance, for  the  same  must  be  the  case  with  every  disease  which 
has  not  the  effect  of  shortening  life  —  and  that  quite  independent- 
ly of  the  date  when  the  di.sease  in  question  had  its  beginning. 

In  regard  to  the  bilateral  character  of  the  symptoms  in  this  disease 
Johansson  has  found  the  following. 

In  61  cases  we  have  been  able  to  establish  the  bilateral  character 
of  the  disease  both  by  external  examination  and  by  the  X-rays. 

In  8  cases  where  tke  external  examination  only  showed  af- 
fection of  one  joint  the  X-rays  showed  the  bilateral  character 
of  the  disease. 

In  6  other  cases  the  X-rays  showed  the  bilateral  character  of 
the  disease,  but  the  patient's  hospital-sheet  only  gave  statements 
as  to  the  external  examination  in  the  case  of  one  of  the  two  hip- 
joints. 

In   9   cases   the    external    examination   showed    the   bilateral 


^  In    regard    to    one    case  the  history  of  the  disease  does  not  give  the  state- 
ment in  qnestion. 
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character  of  the  disease:  but  the  X-rays  vrere  only  applied  to 
one  side,  namely  the  side  where  the  symptoms  had  most  strongly 
appeared. 

In  3  cases  the  external  examination  showed  the  bilateral 
character  of  the  disease,  but  the  X-rays  (carried  out  on  both 
hip-joints)  allowed  of  the  establishment  of  a  modification  only 
on  one  side. 

In  3  cases  the  external  examination  showed  the  bilateral 
character  of  the  disease,  but  the  X-rays  (carried  out  on  both 
sides)  did  not  allow  us  to  establish  with  certainty  anything 
abnormal. 

In  9  cases  both  the  external  clinical  examination  and  the  X-  • 
lays  showed  only  a  one-sided  affection  of  the  hip-joint. 

In  3  cases  the  external  clinical  examination  showed  only  a 
one-sided  affection:  no  examination  with  X-rays  was  undertaken 
in  these  cases. 

In  1  case  the  external  clinical  examination  showed  only  a 
unilateral  affection,  whereas  the  X-rays  gave  a  normal  view. 

Combining  the  results  of  this  investigation  we  see  therefore 
that  a  double-sided  affection  of  the  hip-joint  was  established  in  90 
cases,  and  that  only  in  13  cases  was  this  not  so.  This  result  may  also 
be  expressed  thus:  In  Arthritis  deformans  of  the  hip-joint  (without 
any  affection  of  other  joints  of  the  body)  it  may  be  established, 
with  very  few  exceptions,  that  both  joints  are  affected  by  the 
disease.  In  3  of  the  13  cases  which  in  our  material  constitute 
these  exceptions  the  investigation  was  incomplete  (no  X-ray 
examination  was  undertaken).  It  is  therefore  quite  possible  that 
if  this  examination  had  been  carried  out  the  double-sidedness  of 
the  disease  would  have  been  established  in  these  cases  also  (or 
in  one  or  two  of  them). 

On  the  other  hand  there  is  the  obvious  possibility  that  in  those 
cases  in  which  the  affection  of  only  one  hip-joint  could  be  esta- 
blished the  disease  might  show  itself  later  in  the  other  hip-joint 
also.  If  we  consider  the  ages  of  the  10  patients  with  only  one- 
sided symptoms  (and  with  complete  skiagrams)  at  their  admission 
into  the  Clinic,  we  find  that  4  of  these  cases  (40  °o)  were  of  the 
age  of  35 — 49,  while  out  of  the  total  number  of  cases  only  18 
(17,5  %)  were  of  a  lower  age  than  50.  Three  of  the  10  cases  men- 
tioned were  of  the  age  of  50 — 54.  We  therefore  reach  a  lower  age 
than  55  in  70  %  of  these  cases,  as  compared  with  34  *^o  for  all  the 
cases  put  together. 
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Calculating  the  average  age  of  the  cases  on  their  admission 
into  the  Clinic,  we  find,  for  the  10  cases  with  only  one-sided 
symptoms  53,7  years,  and  for  those  with  double-sided  symptoms 
57,5  years.  The  difference  may  perhaps  appear  but  slight  —  I 
admit  that  it  is  smaller  than  I  should  have  expected  from  the 
above  quoted  figures  of  the  table.  But  if  we  consider  the  question 
of  the  duration  of  the  disease  before  admission  into  the  clinic  in 
both  these  different  categories  of  cases,  we  find  the  following: 
The  average  duration  of  the  disease  f  roves  to  he  2,3  years  for  the 
{10)  cases  with  only  unilateral  symptoms,  hut  for  the  cases  with 
bilateral  sytwptoms  as  much  as  4,6  years. 

The  fact  that  these  patients  for  whom  only  one-sided  symptoms 
were  established  were  of  a  somewhat  younger  age  than  was  on 
the  average  the  case  with  those  who  had  symptoms  on  both  sides 
may  be  taken,  to  a  certain  extent,  to  imply  that  the  double- 
vsidedness  of  the  disease  might  appear  later  in  these  cases  also, 
or  at  least  in  some  of  them.  But  this  conclusion  is  assisted  to  a 
far  greater  extent  by  the  fact  that  the  duration  of  the  disease  in 
the  cases  with  only  unitateral  symptoms  is  far  shorter  (actually, 
as  it  happens,  just  half  as  long)  than  the  duration  of  the  cases 
with  bilateral  symptoms. 

The  conclusion  is,  therefore,  that  Arthritis  deformans  of  the 
hif-joint  is  as  a  rule  a  disease  of  hilateral  character,  and  the  question 
whether  there  are  any  exceptions  to  this  rule  —  having  regard  also 
to  the  later  course  of  the  disease  —  I  must  consider  as  not  yet 
decided.  In  order  to  obtain  an  answer  to  this  question  it  would 
be  necessary  to  continue  the  observation  of  these  patients  longer 
than  has  here  been  the  case. 

A  study  of  the  above  figures  further  yields  the  following  result 
from  a  purely  nosographical  point  of  view.  In  8  cases  the  double- 
sidedness  of  the  disease  was  shown  only  by  the  X-rays,  and  not 
by  the  external  clinical  examination.  In  3  cases  the  opposite 
holds  good,  i.  e.  bilateral  symptoms  are  established  by  the  external 
clinical  examination  but  the  X-rays  show  changes  on  one  side 
only;  in  3  other  cases  the  bilateral  character  of  the  disease  is 
established  by  the  external  clinical  examination  but  the  X-rays 
shows  no  changes  in  either  of  the  two  joints.  Finally,  in  one  case 
the  X-rays  test  proved  negative  when  the  external  clinical  exa- 
mination had  established  an  affection  of  the  one  hip-joint. 

The  conclusion  is,  therefore,  that  the  X-rays  and  the  external 
clinical  examination,  as  compared  with  one  another,  are  to  be 
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regarded  as  almost  equally  sensitive  in  the  detection  of  the  first 
appearance  of  Arthritis  deformans,  since  in  some  cases  (8)  the 
X-rays,  but  in  others  (7)  the  external  clinical  examination,  proved 
to  be  the  most  delicate  means  of  revealing  the  affection  of  the 
hip-joint. 

In  the  above  I  have  merely  spoken  of  »the  external  clinical 
examination)):  a  few  explanatory  words  must  now  be  devoted  to 
this  phrase.  I  regard  as  the  decisive  investigation  that  of  the 
mobility  of  the  hip-joint.  As  early  as  1909  I  had  already  concerned 
myself  with  the  appropriate  method  of  carrying  out  this  investi- 
gation,^ and  am  now  able  to  confirm  in  all  respects  the  state- 
ments made  by  me  at  that  time.  Above  all  —  and  this  applies 
to  all  cases  of  diseases  of  the  joints  in  general  —  I  must  emphasize 
the  extreme  importance  of  proceeding,  in  examination  of  the 
mobility,  to  the  very  last  degree  of  movement  of  which  the  joint 
in  question  is  capable.  Accordingly,  when  the  flexion  of  the  hip- 
joint  is  to  be  tested,  we  must  not  content  ourselves  with  bending 
the  joint  to  90',  since  very  many  cases  of  limited  flexion  of  this 
joint,  and  therefore  also  of  Arthritis  deformans  of  the  same,  will 
then  escape  our  notice,  but  we  must  remember  that  this  joint 
commonly  admits  of  flexion  to  nearly  135'  (Poirier),"  and  ac- 
cording to  my  clinical  experience  not  seldom  even  somewhat  fur- 
ther, up  to  150- 

My  method  of  testing  the  rotation  of  the  hip-joint  is  to  place 
the  patient  on  his  back  and  bend  the  hip-  and  knee-joints  to  about 
90  ;  the  position  of  the  leg  as  rotation  is  carried  out  then  gives  us 
the  degree  of  the  latter  very  clearly.  I  usually  perform  abduction 
also  with  the  patient  in  a  supine  position,  the  foot  being  placed  on 
the  bed  a  little  to  the  side  of  the  other  knee  and  the  knee  being 
then  drawn  down  laterally.  With  good  mobility  of  the  joint  the 
upper  and  lower  leg  may  be  brought  almost  to  the  horizontal 
plane.  But  on  the  other  hand  I  admit  that  the  abduction  can 
quite  well  be  tried  with  the  patient  in  a  sitting  position,  the  hip- 
and  knee-joints  being  bent  to  about  90'  in  this  case  also. 

This  method  of  testing  the  mobility  possesses,  as  I  have  also 
maintained  in  my  paper  of  1909  the  advantage  that  abduction 
and  rotation  are  tested  in  a  bent  position  of  the  hip-joint,  when 
the  movements  in  question  are  able  to  be  carried  out  to  a  greater 


'  Review    ef  Neurology  and  Psychiatry,  Edinburgh,  May  1909.     Cp.  also  Re- 
vue de  medecine,  Sept.  1910. 

-  Poirier,  P.  et  Charpy,  A.,  Traite  d'anatomie  humaine,  T.  I.,  1899. 
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extent  than  with,  tlie  hip-joint  extended  (Poiriee).  It  is  quite 
clear  to  me  that  a  function  of  this  nature  should  be  tested  under 
circumstances  such  that  the  function  attains  its  greatest  deve- 
lopment; only  thus  can  we  attain  a  method  of  investigation  of 
the  highest  degree  of  delicacy. 

In  nosographical  respects  I  may  give  it  as  my  experience  that 
the  rotation  outwards  and  the  abduction  are  often  the  first  move- 
ments to  show  themselves  impaired:  a  quite  slight  diminution 
of  the  flexion  may  however  also  be  present  from  the  beginning. 
As  a  rule  no  obvious  disturbance  of  the  gait  appears  immediately. 
In  fact  it  is  quite  astonishing,  when  one  has  gained  somewhat 
more  extensive  experience  of  this  disease,  to  note  how  often  a 
considerable  limitation  of  the  mobility  of  the  joint  can  be  estab- 
lished and  yet  the  patient  can  walk,  and  even  though  with  a 
slight  limp,  yet  with  by  no  means  little  steps. 

In  judging  the  excursion  of  the  joint  in  the  different  directions 
one  should  however  have  regarded  to  the  influence  of  the  age 
upon  the  mobility.  It  is  quite  true  that  there  are  patients  at  an 
advanced  age  who  have  preserved  quite  well  the  mobility  of  the 
hip-joint  as  well  as  of  other  joints.  But  on  the  other  hand  it 
must  be  admitted  that  in  not  a  few  persons,  when  they  have 
become  older  —  let  us  say  over  60  or  70  —  one  cannot  succeed 
in  inducing  the  movements  in  question  to  the  same  extent  as 
is  the  rale  at  an  earlier  age.  My  experience  has  shown,  however, 
that  here  too,  among  the  different  movements  of  the  hip-joint, 
rotation  outwards  and  abduction  are  usually  those  that  suffer, 
although  no  reason  may  be  found  for  assuming  the  presence  of 
an  Arthritis  deformans.  When  the  mobility  is  quite  well  deve- 
loped rotation  outwards  is  not  seldom  reached  up  to  60°,  or  some- 
times even  a  little  farther,  but  at  a  more  advanced  age  we  can  as 
a  rule  get  no  farther  than  45°  or  even  a  little  below.  Much  lower 
one  should  not  come  without  there  being  pathological  reasons, 
and    in    that   case   very   often   Arthritis   deformans. 

From  a  nosographical  point  of  view  I  might  add  that  the  first 
sign  of  the  presence  of  the  disease  here  dealt  with  is  not  always  an 
obvious  impairing  of  the  mobility,  but  the  phenomenon  that  the 
quite  extreme  movements  of  the  joint  cause  the  patient  pain. 
Then  there  conies  as  the  next  stage  in  the  development  a  limi- 
tation of  the  mobility  which  is  only  quite  slight  to  begin  with 
and  indeed,  as  we  have  said,  applies,  at  first  only  to  certain  move- 
ments. 
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Only  by  holding  fast  to  these  rules  for  the  examination  and  for 
the  judging  of  its  results  can  we  arrive  at  the  diagnosis  of  the 
early  forms  of  this  disease,  and  only  when  the  cases  of  this  kind 
do  not  escape  our  attention  can  we  rightly  estimate  the  charac- 
teristics of  the  disease  in  the  various  stages  of  its  development 
and  arrive  at  a  proper  understanding  of  its  real  course  or  finally 
at  a  correct  knowledge  of  its  prognosis. 

To  this  it  may  perhaps  be  objected  that  if  only  such  small  signs 
are  demanded  for  the  diagnosing  of  Arthritis  deformans  of  the 
hip- joint,  we  enter  a  region  in  which  the  diagnosis  becomes 
uncertain.  The  answer  to  this  objection  is  easy  to  give:  if  the 
above  figures  are  studied  it  will  be  seen  that  with  very  few  ex-' 
ceptions  our  cases  were  controlled  by  means  of  the  X-rays  and 
that  the  radiogram,  with  only  a  few  exceptions,  confirmed  the 
diagnosis  given  as  a  result  of  the  external  clinical  examination. 
Comparing  the  results  of  the  external  clinical  examination  on  the 
one  hand  and  of  the  radiogram  on  the  other,  we  actually  find,  on 
reckoning  up,  that  the  diagnosis  of  Arthritis  deformans  for  157 
different  hip- joints,  given  by  the  external  clinical  examination, 
was  confirmed  by  the  X-ray  tests,  that  only  for  8  hip- joints  had 
I  been  able  to  diagnose  Arthritis  deformans  by  means  of  the  X- 
rays  when  the  external  clinical  examination  revealed  nothing  of 
this,  and  that  again  only  in  the  case  of  10  hip-joints  was  I  able  to 
diagnose  Arthritis  deformans  through  the  external  clinical  exa- 
mination when  no  affection  was  revealed  by  the  X-rays.  I  need 
hardly  point  out  that  the  »external  clinical  examination))  always 
preceded  the  examination  with  X-rays  and  that  this  second 
examination  was  only  decided  upon  if  the  former  gave  grounds 
for  it.  The  suspicion  that  in  the  external  clinical  examination 
I  had  based  the  diagnosis  upon  insufficient  grounds  could  there- 
fore only  be  entertained  in  the  case  of  the  10  joints  mentioned  in 
which  this  method  of  examination  had  proved  to  be  more  sensi- 
tive that  the  X-rays  and  not  in  the  case  of  the  other  165  joints. 

However  what  I  have  said  in  regard  to  the  grounds  for  diagnos- 
ing Arthritis  deformans  in  accordance  T\'ith  the  examination  of 
the  mobility  of  the  joint  based  just  as  much  (and  on  account  of 
the  great  number  of  these  cases  naturally  even  more)  upon  my 
experience  in  the  examination  of  the  157  hip-joints  for  which 
the  X-rays  confirmed  the  diagnosis  as  upon  the  examination  of 
the  10  joints  for  which  this  was  not  the  case. 

In  view  of  my  fairly  wide  experience  in  this  domain  and  of 
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the  careful  attention  which  for  many  years  I  have  always  devoted 
to  this  diagnostic  problem,  I  think  that  the  rules  here  given  for 
the  diagnosing  of  this  disease  may  be  considered  to  be  quite 
justified. 

As  far  as  the  treatment  of  this  disease  is  concerned,  I  lay  by  far 
the  greatest  stress  upon  the  passive  movements  of  the  hip-joint. 
Certainly  I  always  use  at  the  Clinic  in  these  cases  warm  baths  of 
various  kinds,  and  that  very  frequently  (every  day),  while  I  also 
very  often  administer  some  salicylates  j^er  os  and  give  the  patient 
massage.  But  for  me  the  passive  movements  are  the  principal 
thing.  These  should  be  performed  quite  intensely.  I  find  it  only 
right  and  also  necessary  in  order  to  obtain  a  good  result  that  these 
movements  should  be  so  powerful  as  often  to  cause  the  patient 
no  small  degree  of  pain.  The  only  point  to  note  is  that  the  pain 
should  disappear  either  immediately  or  very  shortly  after  treat- 
ment. Should  this  not  be  the  case,  one  must  proceed  more  care- 
fully. 

In  the  treatment  the  movements  should  be  performed  in  the 
various  directions,  and  one  should  therefore  not  be  content  with 
flexion  but  should  also  carry  out  rotation  and  abduction.  However 
it  is  my  opinion  that  the  circumduction  of  the  hip-joint  is  not  to 
be  recommended,  since  this  movement  causes  great  pain  without 
involving   any   corresponding   advantage. 

The  results  of  this  treatment  of  the  disease  in  question  are  as  a 
rule  quite  considerable  —  of  course  under  the  assumption  that 
the  disease  has  not  developed  too  far.  But  in  most  cases  of  this 
nature  it  has  been  my  experience  that  quite  considerable  improve- 
ment has  been  attained.  If  the  morphological  changes  that 
appear  on  the  X-ray  examination  are  alone  taken  into  considera- 
tion, it  must  of  course  be  admitted  that  no  diminution  of  the 
anatomical  changes  is  to  be  expected.  Quite  so,  but  the  main 
point  for  these  patients  is  not  what  the  skiagram  shows  us  but 
the  degree  of  the  functional  disturbance.  The  patient  has  gained 
something  if  his  faculty  of  moving  the  joint  in  question  has  im- 
proved. Reviewing  in  thought  my  own  personal  experience,  I 
must  say  that  in  almost  all  cases  of  this  nature  I  have  attained 
some  such  improvement,  and  very  often  an  improvement  to  a 
very  marked  degree.  I  have  noticed  how,  when  the  patients  came 
into  the  hospital,  they  complained  much  of  pain  and  could  walk 
only  a  very  little  and  with  a  pronounced  limp;  they  have  been 
treated  in  the  fashion  described  above,  and  when  they  left  the 
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hospital  most  of  them  complained  no  longer  of  jDain  either  when 
in  motion  or  at  rest,  they  could  walk  quite  well  with  much  longer 
steps  than  before,  and  with  quite  a  different  speed,  and  limped 
only  a  little. 

Again,  if  we  test  the  mobility  of  the  particular  joints  under 
these  conditions,  we  find  that  as  a  rule  the  power  of  motion  in  the 
different  directions  is  more  or  less  —  sometimes  even  considerably 
—  improved,  that  is  to  say  the  actual  improvement  brought  about 
by  the  treatment  shows  itself  not  only  in  walking,  but  also  in  the 
direct  testing  of  the  functions  of  the  joint. 

In  this  connexion  I  may  briefly  give  the  history  of  the  following 
patient,  since  it  appears  to  possess  great  interest  from  theoretical 
points  of  view  also. 


N.  L.,  cowherd,  aged  62.  Received  into  the  Medical  Clinic  on 
July  13,   1920  (no.   1114/l920). 

For  »several  years»  pains  in  the  left  hip- joint.  From  Christmas 
1919  the  patient's  condition  grew  worse,  with  severe  pains  extend- 
ing into  the  leg  and  even  down  to  the  foot.  The  stiffness  of  the 
hip-joint  had  gradually  increased,  so  that  latterly  the  patient  had  not 
been  able  to  put  on  his  own  stockings.  Severe  pain  also  in  the 
night-time. 

During  the  latter  half  of  the  year  he  had  also  noticed  a  certain 
stiffness  of  the  right  leg.  Until  his  reception  into  the  hospital  he 
had  none  the  less  continued  his  work. 

Status  on  admission  into  the  clinic:  —  When  the  patient  is  placed 
on  his  back,  a  lordosis  of  the  lumbar  vertebral  column  takes  place, 
and  the  left  leg  lies  rotated  outwards  and  in  a  somewhat  abducted 
position.  If  an  attempt  is  made  to  move  the  hip-joint,  the  pelvis 
always  follows  the  movement  and  every  attempt  causes  great  pain. 
In  view  of  this  it  cannot  be  said  that  any  real  mobility  of  the  hip- 
joint  exists. 

The  right  hip-joint  may  be  bent  to  110 — 120.  The  sum  of  the 
rotation  outwards  and  inwards  here  corresponds  to  about  50  ;  the 
sum  of  the  abduction  and  adduction  is  also  about  50 — 60  .  Pain  is 
caused  if  a  movement  of  the  joint  is  performed  to  its  whole  extent. 
The  patient  can  walk  only  with  great  difficulty,  and  with  a  strong 
limp.  In  so  doing  he  holds  the  left  leg  rotated  outwards  and  bent 
a  little  at  the  knee-joint. 

The  X-ray  examination  gives  a  pronounced  Spondylitis  deformans 
of  the  lumbar  vertebral  column  with  considerable  bony  outgrowths 
at  the  edges  of  the  vertebrae,  most  pronounced  between  the  second 
and  fourth  lumbar  vertebra.  There  further  appears  an  increase  of 
the  concavity  in  the  sides  of  the  lumbar  vertebrae. 

In  the  left  hip-joint  there  is  found  an  evident  deformation  of  the 
normal    shape    of  the  caput,  in  fact  a  considerable  flattening  of  the 
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caput.  Further  the  existanee  of  newly-formed  bony  tissue  at  the 
lower  edge  of  the  caput  is  indicated.  The  cartilages  are  considerably 
atrophied  above,  and  the  caput  is  situated  high  in  the  socket  and  is 
also  partly  in  the  position  of  subluxation. 

The  X-ray  examination  does  not  establish  any  certain  change  in 
the  right  hip-joint. 

The  patient  was  treated  in  the  usual  fashion,  as  described  above. 
To  our  great  surprise  we  observed  that  the  mobility  of  the  left  hip- 
joint  was  considerably  improved  and  the  other  symptoms  of  the 
disease  reduced  accordingly. 

In  the  middle  of  October  it  was  found  that  the  right  hip-joint 
could  be  bent  almost  to  the  normal  extent.  A  certain  abduction  of 
the  left  hip-joint  could  now  be  established.  The  flexion  of  the  left 
hip- joint  was  now  possible  to  60  .  In  walking,  patient  limps  only 
to  a  slight  extent. 

On  October  20  the  patient  left  the  hospital. 

In  this  case  on  the  admission  of  the  patient  into  the  hospital 
no  mobility  of  the  left  hip-joint  was  with  certainty  established, 
and  accordingly  the  conclusion  might  easily  have  been  drawn 
that  it  was  a  case  of  genuine  anchylosis  and  that  nothing  could 
be  done.  I  myself  was  then  absent  from  the  Clinic  and  therefore 
did  not  see  the  patient  at  this  time,  but  fortunately  my  substitute 
and  colleague,  Dr.  Stenstrom,  did  not  let  himself  be  intimidated 
but  employed  the  passive  movements  and  other  therapeutic 
measures  usually  adopted  by  us  in  this  form  of  disease.  The  result 
has  considerably  surpassed  everything  that  could  have  been  ex- 
pected, the  patient's  ability  to  walk  has  been  wonderfully  improved 
and  the  same  is  also  the  case  with  the  mobility  of  the  hip-joint. 

How  are  ive  to  explain  this  case  and  the  unexpected  amelio- 
ration of  the  symptoms?  When  we  find  ourselves  faced  with 
an  instance  of  this  sort,  in  which  the  faculty  of  movement  is  in 
so  marked  a  degree  improved,  we  must  conclude  that  the  limi- 
tation or  almost  complete  cessation  of  the  power  of  movement 
is  not  due  —  as  there  may  originally  be  good  grounds  for  suppo- 
sing —  or  at  least  is  not  exclusively  due,  to  a  pure  anchylosis. 
It  is  indeed  my  experience,  from  daily  observation,  that  the  mo- 
bility of  the  hip-joint  in  the  presence  of  Arthritis  deformans  can 
be  improved  to  a  considerable  degree:  but  when  from  an  almost 
complete  cessation  of  the  power  of  movement  we  attain  such  a 
marked  improvement  as  is  here  the  case,  the  result  is  quite  un- 
expected. In  order  to  explain  it,  as  I  think,  we  must  accordingly 
conclude  that  a  very  decided  limitation  or  almost  complete  ces- 
sation of  the  power  of  motion  in  such  cases  is  not  only  due  to 
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anatomical  changes,  but  is  also  to  be  explained  on  the  assump- 
tion of  functional  disturbances.  But  how  are  these  functional 
disturbances  to  be  understood?  Only  in  one  way,  namely  by  the 
assumption  of  a  functionally  caused  fixation  of  the  joint  i.  e. 
by  assummg  that  there  is  a  reflectory  contraction  of  the  muscles 
which  move  the  joint,  and  that  this  contraction  may  gradually 
be  induced  to  disappear  as  a  result  of  the  treatment. 

After  careful  testing  of  this  case  I  must  therefore  conclude  that 
it  argues  in  a  quite  decided  fashion  that  such  a  reflectory  fixation 
of  the  joint  may  occur.  The  practical  lesson  taught  by  the  case 
is  therefore  that  even  in  cases  of  complete  or  almost  complete 
immobility  of  the  joint  we  must  not  always  assume  that  nothing 
can  be  done,  but  that  here  too  rather  powerful  passive  movements 
of  the  joint  in  question  may  be  undertaken  and  that  this  process 
may  sometimes  lead  to  important  results. 

It  should  of  course  be  added  that  the  X-ray  examination  will 
as  a  rule  reveal  the  presence  of  a  genuine  anchylosis;  in  that  case 
the  treatment  must  be  modified  accordingly. 

Just  at  the  present  time,  however,  we  have  received  into  the  clinic 
a  man  aged  77,  with  Malum  coxae  senile,  in  the  case  of  whom  no 
bending  of  the  left  hip-joint  (without  accompanying  movement  of 
the  pelvis)  could  be  performed  and  for  whom  the  X-rays  showed  the 
following:  —  Caput  femoris  totally  destroyed:  the  collum  leans  with 
one  plane  surface  and  ^obviously  with  complete  synostosis*  against 
acetabulum  which  is  deformed  in  the  corresponding  way.  I  there- 
fore did  not  prescribe  any  passive  movements  for  this  joint  but  did 
so  for  the  joint  of  the  right  side,  where  the  disease  had  not  deve- 
loped so  far.  After  a  few  days,  however,  the  old  man  gave  me  to 
imderstand,  that  he  strongly  wished  to  have  treatment  cf  the  left 
joint  also,  and  I  yielded  to  what  I  thought  was  only  a  mental  indi- 
cation, warning  the  attendant  who  treated  him  that  the  attempt  at 
movement  should  not  be  made  except  with  care.  The  man  was  con- 
tent. But  very  great  was  my  astonishment  on  finding,  when  1  un- 
dertook to  test  the  mobility  of  the  joint  after  a  certain  time,  that 
it  could  be  bent  quite  obviously  to  20—30  without  the  slightest  ac- 
companying movement  of  the  pelvis. 

The  patient,  of  course,  still  has  difficulty  in  walking,  being  able 
to  walk  only  slowly,  with  small  steps,  and  with  the  help  of  two 
sticks,  but  nevertheless  this  is  a  decided  improvement  if  compared 
with  his  state  on  admission  into  the  clinic. 

For  the  future,  therefore,  I  cannot  abide  by  the  point  of  view 
expressed  above,  however  surely  based  it  may  theoretically  appear 
to  be,  but  even  when  the  X-rays  suggest  an  anchylosis  I  shall 
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also  permit  treatment  with  passive  movements,   althougli  cer- 
tainly with  every  precaution. 


Remarks   on  chronic  »rheuraatic»  aflfections  of  the  shoul- 
der-joint. 

Comparing  this  joint  with  the  hip-joint,  we  see  that,  even  leav- 
ing out  of  account  their  analogous  situation,  the  hip-joint  and 
the  shoulder- joints  are  intimately  related  in  one  respect,  namely 
that  they  have  the  greatest  mobility  of  all  the  joints  of  the  body, 
although  certainly  the  mobility  of  the  shoulder- joint  is  even  greater 
that  that  of  the  hip- joint.  It  is  in  a  certain  agreement  with  this 
fact  that  by  far  the  most  important  phenomenon  in  the  chronic 
»rheumatic»  diseases  of  the  shoulder-joint  is  the  limitation  of 
the  mobility  of  the  joint.  Beyond  this,  however,  the  similarity 
with  the  chronic  affections  of  the  hip- joint  does  not  go. 

We  are  all  well  aware  that  the  »rheumatic»  affection  of  the 
shoulder-joint  is  extremely  common  at  a  somewhat  advanced 
age.  I  hardly  think  that  any  other  chronic  disease  of  the  joints 
is  so  common.  A  word  or  two  as  to  the  symptoms  of  this  disease. 
These  patients  of  course  complain  of  pains  which  are  localised  in 
the  region  of  the  shoulder  but  also  extend  a  little  below,  even 
right  down  to  the  elbow-joint.  When  we  proceed  to  examine  the 
mobility  of  the  joint  we  always  find  —  as  has  already  been  stat- 
ed —  a  considerable  limitation  of  the  power  of  motion. 

Now  a  few  words  as  to  the  method  of  testing  the  mohility  of  the 
shoulder-joint.  As  far  as  my  knowledge  goes,  the  method  most 
often  employed  in  testing  the  mobility  is  to  attempt  to  bring 
the  arm  to  a  vertical  position  pointing  upwards.  There  is  however 
another  method,  which  for  a  long  time  I  have  commonly  employed 
for  this  purpose  and  which  seems  to  me  to  be  far  superior  to  the 
former.  The  arm  is  abducted  to  90,  so  that  the  upper  arm  is 
brought  to  the  horizontal  position,  and  then  the  rotation  of  the 
shoulder- joint  is  performed  with  the  elbow- joint  bent  to  90°. 
Thus  the  position  of  the  fore  arm  will  show  very  distinctly  the 
degree  of  the  rotation.  We  all  know  (and  anyone  can  make  the 
experiment  for  himself)  that  under  normal  conditions  the  rotation 
of  the  shoulder- joint  can  be  performed  to  180.  so  that  the  lower 
arm  can  be  brought  from  the  vertical  position  pointing  down- 
wards to  the  other  vertical  position  pointing  upwards. 
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In  the  chronic  »rheumatic»  diseases  of  the  shoulder- joint  the 
rotation  of  the  joint  is  strongly  limited,  taking  place  only  to  90', 
or  even  somewhat  less,  instead  of  the  normal  180 .  The  attempt 
to  perform  the  rotation  causes  a  considerable  degree  of  pain, 
and  particularly  if  an  attempt  is  made  to  overcome  the  resistance 
against  the  rotation. 

Passing  over  to  the  direct  examination  of  the  joint,  we  find  as 
a  rule  that  pain  is  caused  by  pressure  on  the  joint  whether  we  try 
to  find  the  head  of  the  humerous  by  palpation  directly  from  be- 
hind, through  the  muscles,  or  directly  from  the  front,  through 
the  muscles  there,  or  also  from  the  arm-pit.  Very  often  also  ex- 
treme tenderness  can  be  found  in  the  muscles  in  the  neighbourhood 
of  the  shoulder-joint:  this  however  is  not  invariably  the  case. 

Hardly  any  other  symptoms  are  shown  in  the  chronic  »rheu- 
matic»  diseases  of  the  shoulder-joint.  On  inspection  of  the  region 
of  the  shoulder  we  find  as  a  rule  no  change.  And  when  we  turn 
to  the  X-ray-skiagrams  in  these  cases  we  hardly  ever  find  there 
any  visible  change  either  of  the  articular  surface  of  the  humerus 
or  of  the  cartilage.  In  cases  of  this  nature  I  have  indeed  very 
often  had  an  X-ray  examination  carried  out  and  have  been  struck 
by  the  fact  that  I  have  hardly  ever  been  able  to  see  the  signs  of 
any  deformative  process  on  the  plates.  However  common  the 
pronounced  limitation  of  the  mobility  of  the  joint  may  be,  in  the 
X-ray  plates  the  joint  is  almost  always  perfectly  normal.  In  fact, 
it  has  only  happened  to  me  in  a  few  isolated  cases  that  the  X-ray 
examination  has  reported  a  possible  indication  of  a  deformative 
process. 

The  contrast  between  the  chronic  )>rheumatic»  diseases  of  the 
shoidder- joint  and  those  of  the  hip-joint  is  therefore  very  strongly 
pronounced  in  this  respect.  In  the  case  of  the  hip-joint,  ichenever 
any  more  evident  limitation  of  the  mobility  has  been  present,  we  have 
always  been  able  to  establish  a  deformative  process  on  the  X-ray- 
skiagrams  of  the  joint:  in  the  case  of  the  shoulder- joint  it  is  quite 
the  usual  thing  to  find  an  extremely  pronounced  limitation  of  the 
mobility,  and  yet  the  skiagrams  of  the  joint  hardly  ever  show  any 
morphological  change. 

In  regard  to  the  shoulder- joint  I  must  emphasise  the  well- 
known  fact  that  whenever  for  any  reason  —  these  reasons  are 
of  course  to  be  described  as  external  causes,  regarded  from  the 
point  of  view  of  the  joint  itself  —  a  person  has  not  been  able  to 
move  this  joint  freely  for  a  certain  time,  a  greater  or  smaller 
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limitation  of  tlie  mobilitj  of  tlie  joint  is  tlie  consequence.  At 
a  somewhat  later  age  —  let  us  say  after  tlie  age  of  50  —  tliis  con- 
sequence quite  normally  follows  under  tlie  given  conditions. 
(If  the  individual  is  a  little  younger,  tlie  limitation  of  tlie  mobility 
of  tlie  shoulder- joint  under  these  circumstances  by  no  means 
follows  with  the  same  regularity).  This  is  true  whatever  be  the 
reason  why  the  joint  has  not  been  able  to  be  moved  to  the  usual 
extent  —  whether  it  be  a  traumatic  injury,  which  has  affected 
some  part  of  the  arm  and  in  consequence  of  which  the  arm  has 
been  kept  more  or  less  immovable  at  the  shoulder- joint,  or  any 
other  cause,  such  as  maiming  by  a  hemiplegia,  etc. 

Limitation,  and  indeed  decided  limitation,  of  the  mobility 
of  the  shoulder- joint  is  therefore  an  extremely  common  pheno- 
menon. Since  the  case  of  limited  mobility  of  the  shoulder- joint 
which  is  a  consequence  of  the  holding  of  the  joint  in  rest  has 
nothing  to  do  with  any  primary  disease  of  the  joint,  the  presence 
of  pain  may  here  be  lacking.  There  may  also  be  no  tenderness 
in  the  joint  upon  palpation.  On  the  other  hand  these  phenomena 
may  appear  later,  secondarily  to  the  original  condition  (where 
the  limitation  of  the  mobility  of  the  joint  constitutes  the  only 
disorder).  It  seems  to  me  justifiable  under  these  circumstances 
to  assume  that  an  affection  of  the  joint  or  its  neighbourhood  has 
secondarily  appeared. 

In  regard  to  the  therapy  both  of  the  chronic  »rheumatic»  diseases 
of  the  shoulder- joint  and  of  those  cases  of  more  simple  limited 
mobility  which  are  the  result  of  the  above-mentioned  external 
causes,  the  administering  of  heat  in  every  form,  including  diather- 
my, is  here  also  of  the  greatest  importance.  However  I  cannot 
now  enter  into  details.  Massage  here  plays  more  important  part 
than  in  the  treatment  of  the  chronic  affections  of  the  hip- joint, 
since  the  shoulder- joint,  as  anatomical  observation  teaches  us, 
is  more  easily  accessible  to  the  massage.  Here  too  however  — 
and  herein  lies  another  point  of  agreement  with  the  case  of  chro- 
nic Arthritis  of  the  hip- joint  —  the  passive  movements  of  the  joint 
play  the  most  important  part.  Further,  it  applies  here  also  that 
the  movements  should  be  powerful,  for  we  need  not  be  at  all 
afraid  of  thereby  causing  the  patient  pain. 

It  is  advantage,  when  the  mobility  is  not  too  strongly  impaired 
(for  otherwise  it  is  impossible),  to  let  the  patient  hang  by  his 
hands,  when  the  weight  of  the  body  will  help  in  bringing  the  arms 
into  a  vertical  position  pointing  upwards,  i.  e.  in  bringing  about 

17 — 201072.   Acta  med.  Scandinav.    Vol.  LV. 


244  KARL   PETR^N. 

the  complete  extension  of  tlie  joint  in  this  direction.  This  form 
of  treatment  possesses  the  further  advantage  that  the  patients 
can  easily  make  the  arrangements  necessary  for  it  in  their  homes, 
so  that  they  themselves  can  perform  the  treatment  and  can  thus 
continue  for  an  indefinite  period  after  the  conclusion  of  the  medical 
treatment  of  an  articular  disease  of  this  nature.  The  other  move- 
ments of  the  joint  must  be  performed  by  a  specially  trained  person. 

The  "prognosis  of  these  various  forms  of  disease  of  the  shoulder- 
joint  —  both  the  simple  impairing  of  the  mobility  and  the  chronic 
»rheumatic»  affection  —  is  with  proper  treatment  good.  According 
to  my  experience  it  is  to  be  expected  in  almost  all  these  cases  that 
we  shall  be  successful  in  attaining  approximately  normal  condi- 
tions again.  The  process  may  indeed  take  rather  a  long  time, 
and  it  is  in  general  absolutely  necessary  to  secure  for  the  patient 
genuinely  expert  treatment.  On  the  other  hand  it  is  of  course 
clear  that  the  restoration  of  the  function  is  more  easily  and  cer- 
tainly effected  if  the  disease  of  the  joint  or  limitation  of  its  mobi- 
lity is  not  of  too  long  standing.  If  it  has  gone  on  for  a  very  long 
time  we  must  of  course  reckon  with  the  possibility  that  we  shall 
never  be  able  to  restore  the  normal  function  of  the  joint. 

There  remains  only  one  question  to  be  dealt  with,  and  that  is 
what  is  the  disease  that  is  in  fact  to  be  assumed  for  all  these  very 
common  cases  of  the  two  kinds  of  functional  disorders  in  the  shoul- 
der-joint that  have  been  mentioned  above?  The  X-rays  have 
helped  us  to  establish  that  there  are  no  morphological  changes  of 
the  bones  of  the  joints.  The  possibility  of  an  exudate  in  the 
cavity  of  the  joint  is  also  excluded  as  a  result  of  the  X-ray 
examination.  As  far  as  I  am  aware  there  exist  no  pathological- 
anatomical  reports  of  this  form  of  disease,  which  has  not  the  slight- 
est influence  upon  the  duration  of  the  life.  We  might  indeed 
regard  it  as  possible  that  we  have  here  to  do  with  an  inflammatory 
affection  of  the  capsule  of  the  joint:  but  since  the  X-rays  reveal 
no  exudate  and  palpation  discovers  no  swelling  of  the  capsule 
itself  or  of  its  surroundings,  we  have  no  very  firm  grounds  for  the 
assumption  that  the  disease  is  a  genuine  inflammation  of  the 
capsule  of  the  joint.  Naturally  it  cannot  be  denied  that  this 
assumption  may  be  correct  in  certain  cases. 

But  if  an  inflammation  of  the  capsule  of  the  joint  is  not  present 
where  are  Ave  to  look  for  the  cause  of  the  symptoms?  The  most 
natural  thing  is  to  assume  an  inflammatory  affection  of  the 
pericapsular  conjunctival  tissue,  of  the  muscles  surrounding  the 
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joint,  of  the  attachments  of  the  tendons  or  perhaps  also  of  the 
mucous  bursas  here  present.  But  I  think  it  not  unimportant  that 
we  should  realise  quite  clearly  that  in  regard  to  this  point  we  have 
no  real  knowledge.  I  can  contribute  nothing  to  the  solution  of 
the  problem,  but  can  only  refer  to  the  actual  state  of  affairs. 

Sometimes  —  by  no  means  often  —  it  has  happened  that  upon 
the  X-ray  examination  of  cases  very  similar  to  the  above  we  have 
been  able  to  see  lime-shadows  in  the  neighbourhood  of  the  joint. 
Our  radiologist  at  the  hospital,  Dr.  Edling,  who  has  no  small 
experience  of  these  changes,  will  shortly  deal  with  them,  and  I 
therefore  enter  no  further  into  this  question  here. 


Brief  remarks  on  Arthritis  deformans  of  the  knee-joint. 

I  have  also  a  few  words  to  say  on  the  chronic  »rheumatic» 
diseases  of  the  knee-joint.  Here,  as  we  all  know,  the  presence  of 
an  exudative  process  is  a  very  common  phenomenon.  In  the 
case  of  the  hip- joint  we  do  not  certainly  know  of  the  occurrence 
of  any  other  kind  of  chronic  »rheumatic»  disease  than  Arthritis 
deformans.  As  far  as  the  knee-joint  is  concerned,  however,  we  are 
all  well  aware  that  we  can  very  often  diagnose  a  so-called  simple 
rheumatic  disease  in  which  we  can  establish  the  thickening  oi  the 
capsule  or  the  exudation  in  the  knee-joint  and  in  which  the  X 
rays  not  show  us  any  morphological  changes  of  the  joint. 

On  the  other  hand  the  X-ray  examination  very  often  brings  to 
our  knowledge  the  presence  of  a  deformative  process.  Usually, 
it  is  true,  we  have  to  do  with  changes  of  only  a  slight  degree,  such 
as  a  sharpening  of  the  edges  of  the  joint-surfaces  of  the  tibia  or 
the  formation  of  a  genuine  outgrowth  at  this  point,  or  else  a  quite 
slight  formation  of  new-bone-tissue  close  by  the  edge  of  the  sur- 
face of  the  condyle  of  the  femur,  or  a  corresponding  slight  develop- 
ment of  bony  projection  at  the  eminentia  intercondyleoidea. 

Of  recent  years  I  have  observed  and  treated  a  long  series  of 
cases  of  this  or  a  similar  nature,  especially  at  the  Clinic.  The 
reason  why  I  now  refer  to  this  form  of  disease  is  that  in  cases  of 
this  sort  I  have  very  often  seen  a  considerable  amelioration  follow 
as  the  result  of  the  treatment.  However,  I  have  not  devoted 
any  systematic  study  to  the  development  of  the  morphological 
changes  of  the  radiogram  of  the  joint  in  these  cases,  since  I  have 
as  a  rule  contented  myself  with  establishing  the  presence  of  the 
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deformative  process  on  the  admission  of  the  patient  into  the 
Clinic,  without  having  any  X-ray  examination  carried  out  later. 
Whether  these  morphological  changes  of  the  surface  of  the  joint 
have  undergone  a  retrograde  development  I  am  therefore  unable 
to  say  with  certainty:  but  in  other  respects  I  have  carefully  fol- 
lowed the  condition  of  these  patients.  Thus  I  have  very  often 
noticed  how  the  original  —  perhaps  considerable  —  swelling  of 
the  capsule  has  gone  down,  an  exudation  in  the  cavity  of  the 
joint  has  ceased,  a  considerable  degree  of  tenderness  in  the  joint 
upon  palpation  has  vanished,  a  slight  contraction  of  the  joint 
(i.  e.  the  patient's  inability  to  stretch  it  out  completely,  perhaps 
only  to  150 — 160)  has  been  made  to  disappear,  and  the  power  of' 
bending  the  joint,  which  was  often  considerably  restricted  and 
involved  a  great  degree  of  pain,  has  been  so  far  improved  that 
the  movement  could  be  performed  to  the  normal,  or  almost  nor- 
mal, extent,  and  that  without  causing  any  pain.  The  patient, 
who  originally  could  not  walk  at  all  or  else  only  slowly,  and  with 
short  steps,  limping  and  in  great  pain,  has  been  restored  to  pretty 
nearly  normal  conditions  in  this  respect. 

This  through,  one  might  almost  say  complete,  change  in  the 
clinical  aspects  of  chronic  affections  of  the  knee-joint  with  the 
deformative  process  developed  only  to  a  slight  degree  I  have 
very  often  seen:  such  cases  are  constantly  recurring  among  the 
patients  admitted  to  the  Clinic.  On  the  other  hand,  when  the 
morphological  changes  on  the  radiogram  as  a  consequence  of 
the  deformative  process  have  developed  much  farther,  the  prog- 
nosis becomes  more  uncertain;  we  may  perhaps  arrive  at  a  con- 
siderable amelioration  of  one  or  another  symptom,  but  not  of  all 
together. 

One  word  further  about  the  contraction  of  the  knee-joint. 
No  change  of  a  joint  is  more  fateful  or  dreadful  in  its  consequences 
to  the  individual.  When  once  the  contraction  has  reached  a  cer- 
tain degree  (and  it  need  not  be  very  far  advanced),  and  especially 
when  it  has  developed  on  both  sides,  walking  soon  becomes 
practically  impossible.  No  more  important  task  can  therefore 
be  set  before  our  therapeutic  energies  than  the  combating  of  this 
contraction.  In  a  great  majority  of  these  cases,  however,  we  shall 
succeed  mastering  the  contraction,  even  when  it  has  developed 
to  a  considerable  degree. 

I  take  as  example  one  case  which  at  the  present  time  (Oct.  1920) 
is    being    treated    at  the  Clinic.     A  woman,  now  58  years  old,  with 
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an  Arthritis  deformans  which  had  spread  to  several  joints  and  had 
existed  for  3  years,  came  into  the  Clinic  in  the  year  1911  with  a 
stronglj'  pronounced  contraction  of  the  knee-joints,  and  had  then 
been  practically  unable  to  walk  for  l^/a  years.  The  contraction  of 
the  knee-joints  was  overcome  during  the  treatment  at  the  Clinic  at 
that  time,  and  the  patient  was  restored  to  facility  in  walking. 

She  was  afterwards  treated  at  the  Clinic  twice  in  1913,  once  in 
1913,  and  once  in  1914,  and  the  last  time  the  treatment  succeeded 
so  far  that  her  walking  became  practically  normal.  The  patient's 
condition  then  remained  pretty  well  unchanged  until  1918,  when  it 
became  somewhat  worse.  In  that  year  she  was  again  treated  at  the 
Clinic. 

Surveying  the  course  of  the  disease  in  this  case  we  find  that  this 
patient,  who  for  1^1 2  years  had  not  been  able  to  walk,  had  had  the 
power  of  walking  restored  to  her  at  the  Clinic  9  years  pre\'iously, 
and  that  she  herself  during  the  intervening  9  years  had  preserved 
this  power  well,  although  otherwise  she  had  certainly  not  got  rid  of 
her  polyarticular  Arthritis  deformans,  notwithstanding  the  fact  that 
this  was  reduced  everv  time  during  the  different  periods  of  her  treat- 
ment at  the  Clinic. 

Little  need  be  said  as  to  the  treatment  of  tliis  disease  of  the  knee- 
joint.  We  must  continue  with,  great  perseverance  the  treatment 
with  ordinary  warm  baths  (all  kinds  are  to  be  used)  and  with  the 
application  of  local  heat  (including  diathermy),  and  we  must 
similarly  persevere  in  massage,  and  just  because  the  knee-joint 
is  so  completely  accessible  to  the  treatment  by  massage,  I  believe 
that  this  plays  a  very  important  part  in  combating  this  form  of 
disease.  But  whenever  we  have  to  do  either  with  a  contraction, 
i.  e.  with  a  more  of  less  pronounced  inability  to  stretch  out  the 
joint,  or  with  a  restriction  of  the  power  of  moving  the  joint  — 
which  is  in  general  the  case  in  Arthritis  deformans  —  the  passive 
movements  are  of  the  greatest  importance.  Here  too  we  must  not 
be  afraid  —  at  least  when  we  are  trying  to  stretch  out  the  joint 
—  or  performing  the  passive  movements  with  such  force  as  per- 
haps to  cause  the  patient  considerable  pain.  Finally  I  will  only 
call  to  mind  the  fact  that  the  treatment  with  little  sand-bags,  as 
so  commonly  practised  is  an  important  aid  in  overcoming  the 
contraction  of  the  joint.  I  would  add  that  the  treatment  of  the 
chronic  affection  of  the  knee-joint  should  be  just  the  same  whether 
we  have  to  do  with  Arthritis  deformans  or  with  a  so-called  simple 
rheumatic  arthritis  without  deformation  of  the  bones  of  the 
oint. 


Zur  Kenntnis  der  Atiologie  iiiid  Patliogenese  der 
Lumbago  imd  iilmliclier  RUckeiisclimerzen. 

Von 

Dozent  Med.  Dr.  FOLKE  LINDSTEDT, 
Stockholm. 


In  einer  friiheren,  in  dieser  Zeitschrift  veroffentlichten  Arbeit 
(tiber  die  Atiologie  und  Pathogenese  der  Ischias.  1919),  habe 
ich  iiber  Untersucbungen  bericbtet,  die  micb  zu  einer  neuen  An- 
scbanungsweise  iiber  die  Patbogenese  der  Iscbias  gefiibrt  babeu. 
Was  die  naberen  Ergebnisse  dieser  Untersucbungen  sowie  aucb 
die  Krankengescbicbten,  Beweisfiibrung  u.  s.  w.  betrifft,  will 
icb  auf  die  oben  genannte  Arbeit  binweisen.  Da  es  mir  aber  fiir 
das  Versteben  der  unten  bericbteten  Lumbago-Untersucbimgen 
notwendig  erscbeint,  die  wicbtigsten  Gesicbtspunkte,  die  icb 
fiir  die  Iscbias  geltend  zu  macben  versucbt  babe,  zu  kennen,  will 
icb  sie  bier  nebst  einigen  Zusatzen  in  vcrkiirzter  und  etwas  ver- 
anderter  Form  zusammenfassen. 

In  den  allermeisten  Ischiasfdllen  konnen  in  den  unteren  Extre- 
mitdten,  im  RiXcken,  im  Becken  oder  in  dessen  ndchster  Uinyebung 
Verdnderungen  oder  Krankheitszustdnde  objektiv  oder  anamnestisch 
nachgewiesen  werden,  deren  Art  und  Lokalisation  dafur  zu  sprechen 
scheinen,  dass  sie  fur  das  Entstehen  der  Ischiaskrankheit  dtiologische 
Bedeutung  hahen.  Diese  atiologiscbe  Bedeutung  kann  durcb  fol- 
gende    Anscbauungsweise    erklart    werden: 

Die  Ischias  ist  als  eine  auf  Irradiations-  oder  Reflexwege  entstan- 
dene  Neuralgic  aufzufassen,  deren  Entstebungsweise  analog  mit  der 
anderer  Irradiationsneuralgien  ist.    Ebenso  wie  z.  B.  eine  Trige- 
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minusneuralgie  aui  Grund  verscHedener  periferisclier  Krankheits- 
zustande  (Zalincaries,  Sinusiten,  Otitiden  ii.  s.  w.)  entstehen  kann, 
kann  auch  eine  Ischias  auf  Grund  heinah  jedes  derartigen  perife- 
rischen  Reizzustand.es  entstehen,  dessen  Art  und  Lokalisation  die 
Moglichkeit  einer  von  diesem  Reizzustande  ausgehenden  Schmerz- 
irradiation  im  Ischiadikusgebiet  zidassen.  Diese  Reizzustande 
kdnnen  nicht  nur  von  direkt  schmerzenden  Veranderungen  her- 
riihren,  sondern  konnen  auch  durch  Hyperfunktion  im  Muskel- 
system  entstehen.  Diese  Muskelhyperfunktion  kann  sowohl  von 
iibermassigem  Gelien  als  von  besonderen  Arbeitsverhaltnissen 
u.  dergl.  (vgl.  die  Beschaftigungsneuralgien)  bedingt  sein.  Be- 
sonders  wichtig  scheint  aber  die  Form  von  Muskelhyperfunktion 
zu  sein,  die  infolge  verschiedener  Veranderungen  (statische 
Anomalien  oder  als  solche  wirkende  schmerzhafte  Affektionen, 
Deformitaten,  Ankylosen  u.  s.  w.)  durch  Storungen  der  normalen 
Muskelfunktion  beim  Gehen  und  Stehen  hervorgeruien  werden 
kann  (vgl.  die  neuralgiformen  Zustande  bei  Plattfuss  undanderen 
statischen  Anomalien). 

Von  alien  Veranderungen,  die  nach  dieser  Auffassung  als  atio- 
logische  in  Frage  kommen  konnen,  will  ich  die  folgenden  anfiihren: 
traumatische  (Frakturen),  neoplastische  und  inflammatorische 
Veranderungen  in  den  Knochenteilen  des  Riickens,  des  Beckens 
oder  der  unteren  Extremitaten;  Gelenkaffektionen  aller  Art 
(traumatische,  polyarthritische,  gonorrhoische,  gichtische,  tuber- 
kulose,  arthritische,  luetische,  tabetische  u.  z.  w.)  indengrossen 
Gelenken  der  unteren  Extremitaten  sowie  auch  in  den  Klein- 
gelenken  des  Fusses  und  der  Wirbelsaule;  statische  Anomalien, 
Deformitaten  und  Missbildungen  in  den  oben  genannten  Kdrper- 
teilen  (Scoliosen,  Kyfosen,  Spina  bifida,  Coxa  vara,  Genu  valgum, 
varum  und  recurvatum,  Plattfuss,  Fussanomalien  u.  a.);  allge- 
meine  statische  Schwache  (ev.  Obesitas)  und  muskuliire  Schwache- 
zustande  (z.  B.  nach  Hemiplegia  oder  Polyomyelitis),  varicose 
Veranderungen  (Unterschenkelvarizen,  Varicocele,  Haemorrhoiden 
u.  a.),  Menningitiden,  Salpingitiden,  gangriinose  Appendizitiden, 
belastigende  Hernien,  Lymfangitiden,  Lymfadenitiden  u.  a. 

Wie  ersichtlich,  ist  von  alien  diesen  Veranderungen  ein  grosser 
Teil  schon  seit  langem  als  Ursachen  der  sogennanten  sekundaren 
Ischias  angefiihrt  worden;  die  meisten  sind  aber  in  der  Literatur 
bisher  nicht  oder  wenigstens  nur  ausnahmsweise  in  ursachlichen 
Zusammenhang  mit  Ischias  gebracht  worden. 

Bei  der  Ischias,  ebenso  wie  bei  anderen  Irradiationsneuralgien, 
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ist  aber  die  Krankheitsursaclie  in  letzter  Hand  in  einem  Uberer-  \ 
regbarkeiiszustand  im  zentralen  Nervensystem  zu  suchen  und  zwar  ' 
besonders  an  der  Stelle,  die  dem  neuralgisch  affizierten  Gebiete 
entspriclit.  Eine  vermehrte  Schmerzerregbarkeit  eines  begrenzten 
Gebietes  des  zentralen  Nervensystems  diirfte  (durch  Summa- 
tionsvorgiinge)  infolge  jedes  binreichend  chronischen  und  inten 
siven  periferiscben  Reizes  entsteben  konnen.  Diese  vermehrte 
Schmerzerregbarkeit  ist  nach  dem  Aufhoren  des  Eeizes  gewobn- 
lich  von  kurzer  Dauer;  bisweilen  scheint  sie  aber  von  permanente- 
rer  Natur  sein  zu  konnen.  Sie  kann  dann  eventuell  als  »neural- 
gische  Veranderung»  wabrend  vieler  Jabre  ein  Locus  minoris 
fiir  die  Entstehung  neuralgiscber  Schmerzen  ausmachen.  In  dev 
Regel  entsteht  aber  ein  fur  ausgeprdgte  Neuralgien  hinreichend  schvje- 
rer  bezw.  fermanenter  Ubererregbarheitszustand  nur,  wenn  das 
Nervensystem  aus  anderen  UrsacJien  gegen  sensible  Reize  im  ganzen 
ilbererregbar  ist  oder  wird.  Derartige  Ursacben  konnen  bei  Iscbias- 
patienten  auch  bemerkenswert  oft  in  der  Form  allerlei  allgemein 
herabsetzender  Momente  und  Kranlcheitszustande  nacbgewiesen 
werden,  wie  z.B.  Infektionen,  Intoxikationen,  Uberanstrengungen, 
Diabetes,  Kakaxien,  Witterungswechsel,  psychiscbe  Depressio- 
nen  u.  s.  w.  Vor  allem  ist  aber  der  Grund  der  allgemeinen  Schmerz- 
iibererregbarkeit  in  einer  sogenannten  neuralgischen  Disposition 
zu  suchen,  die  ja  gewohnlich  als  ein  Teilsymtom  der  gerade  bei 
Iscbiaspatienten  so  oft  vorkommenden  konstitutionellen  Neurose 
anzuseben  ist. 

Mit  dieser  Anschaunngsweise  —  gegen  die  das  Vorkommen  von 
)meuritiscben»  Symtomen  bei  Ischias  nicbt  zu  streiten  branch t 
—  scheint  es  mir  von  patbogenetischem  Standpunkte  aus  prin- 
zipiell  nicht  mehr  notwendig  einen  Unterschied  zwischen  sogenannter 
primdrer  und  sekunddrer  Ischias  zu  machen,  um  so  mehr  als  die 
periferischen  Ursacben  bei  ausgepragter  Ischias  sich  in  den  meisten 
Fallen  nachweisen  lassen. 

Bei  Iscbiaspatienten  konnen  in  der  Anamnese  ausser  friiberen 
Ischiasanfallen  sebr  oft  in  dem  betreffenden  Ischiasgebiet  soge- 
nannte  ischiasdhnliche  Symptome,  oder  andere  mehr  begrenzte  neu- 
ralgiformen  Schmerzen,  sowie  auch  Myalgien,  ))muskelrheumatische» 
Symptome,  Ermudungsgefuhl,  Pardsthdsien  u.  s.  w.  nacbgewiesen 
werden.  Alle  diese  Symtome  sind  nur  als  leichtere  und  hegrenz- 
iere  Irradiationen  anzuseben;  in  vielen  Fallen  gehen  sie  iibrigens 
ohne  scharf e  Grenze  in  direkt  von  periferischen  Veranderungen 
hervorgerufene  Beschwerden  fiber  (Plattfussbeschwerden  u.  s.  w.). 
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AucL.  das  Laseguesche  Symftom,  dessen  Grad  und  Lokalisation 
in  verschiedenen  Entwicldungsstadien  der  Ischiaskrankheit  aus- 
serordentlich  wechseln  kann,  ist  als  ein  Irradiationspkanomen 
zu  betrachten,  das  durch  vermehrten  Reiz  in  den  schon  vorher 
schmerzhaften  periferisclien  Weichteilen  (Muskelu,  Periostansatze 
u.  a.)  hervorgerufen  wird.  Dieses  Symtom  ist  am  nachsten  mit 
den  bei  periferischen  Schmerzzustanden  vorkommenden  Kont- 
rakturphanomenen    zu    vergleichen. 


Fiir  die  folgende  Untersucliung  ist  der  Zusammenhang  zivischen 
Ischias  und  Lumbago  von  besonderer  Wichtigkeit.  Die  Erfakrung 
scheint  ja  sicker  zu  zeigen,  dass  ein  derartiger  Zusammenhang 
wirklick  besteht.  Diese  Erfakrung  ist  iibrigens  auch  durch  mein 
Ischiasmaterial  bestatigt  worden.  Wie  bekannt,  wird  ja  eine 
Ischias  sehr  oft  mit  einer  Lumbago  oder  wenigstens  mit  Riicken- 
schmerzen  eingeleitet.  Bei  den  meisten  Ischiaspatienten  kann 
man  auch  eine  deutliche  Schmerzhaftigkeit  in  der  Lumbalmusku- 
latur  feststellen.  Dieses  »muskelrheumatische»  Symptom  ist  mei- 
stens  einseitig  und  dann  so  gut  wie  immer  auf  derselben  Seite 
wie  die  Ischias  lokalisiert.  Als  besonders  wichtig  will  ich  weiter 
hervorheben,  dass  bei  Ischiaspatienten  in  der  Anamnese  sehr  oft 
ev.  mehrmals  rezidivierende  Riickenschmerzen  oder  ausgepragte 
Lumbagoanfalle  sich  nachweisen  lassen,  die  dann  nicht  mit 
Ischiassymtomen  verbunden  waren.    (Vgl.  auch  A.  Schmidt.) 

Nach  der  Irradiationstheorie  scheint  mir  dieser  sonst  so  ratsel- 
hafte  Zusammenhang  zwischen  Ischias  und  Lumbago  leicht  er- 
klart  werden  zu  konnen,  und  zwar  schon  mit  der  Annahme,  dass 
die  bei  den  beiden  Krankheitszustanden  affizierten  Regionen 
zu  einem  und  demselben  Irradiationsgebiet  gehoren.  Fiir  die  Rich- 
tigkeit  dieser  Annahme  sprechen  gewisse  in  meiner  friiheren  Ar- 
beit angefiihrte  Beobachtungen. 

Es  ist  iibrigens  sehr  wohl  moglich,  dass  die  Aushreitung  der 
Irradiation  im  Mushelsystem  irgendivie  mit  der  Funktion  der  Muskel- 
grupfen  zusammenhdngt.  Wenigstens  scheint  mit  eine  nahere 
Untersuchung  der  Funktion  der  Lumbalmuskulatur  besonders 
geeignet  den  Zusammenhang  zwischen  Ischias  und  Lumbago 
noch  mehr  aufzuklaren.  Es  ist  namlich  sehr  leicht  durch  Palpation 
oder  durch  Inspektion  zu  zeigen,  dass  besonders  die  Muskelkomp- 
lexe,    die    den    Ubergang   zwischen  dem  Becken  und  dem  Rucken 
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vermitteln,  heim  Gehen  in  selir  hohem  Grade  heteiligt  sind.  Man  kann 
audi  leicht  feststellen,  dass  hierbei  die  Muskelgruppen  an  der 
rechten  Seite  fiir  das  rechte,  und  an  der  linken  Seite  fiir  das  linke 
Bein  abwecliselnd  arbeiten.  Die  Funktion  der  fraglichen  Muskeln 
scheint  beim  Gehen  den  Zweck  zu  haben,  durch  Heben  des 
Beckens  an  der  betreffenden  Seite  das  Heben  der  Fussohle  und 
des  ganzen  Beines  vom  Boden  zu  erleichtern.  Wenn  dabei  die 
Beugungsbewegungen  in  den  Hiift-,  Knie-,  Fu>ss-  oder  Metatar- 
sophalangeal-Gelenken  durcL.  schmerzhafte  Affektionen  u.  dgl. 
beschrankt  sind,  tritt  die  Lumbal-  und  obere  Gluteal-Muskulatur 
der  betreffenden  Seite  selir  deutlicb  stellvertretetid  ein,  was  eben- 
falls  z.  B.  bei  hinkenden  Patienten  leicbt  nacbzuweisen  ist.  Es, 
ist  also  verstandlich,  dass  z.  B.  eine  Fussgelenkaffektion  nicht 
nur  zu  funktionellen  Muskelstorungen  bezw.  zu  Muskelbyper- 
funktion  im  betreffenden  Bein,  sondern  auch  im  Riicken  und 
zwar  vorwiegend  nur  an  der  einen  Seite  fiihren  kann.  Bei  den 
Veranderungen,  die  auf  statischem  Wege  zu  einer  Iscliias  fiihren, 
hat  man  also  gewohnlich  auch  mit  einer  Hyperfunktion  in  der 
Lumhalmuskulatur  zu  rechnen.  Es  ist  deswegen  wahrscheinlich, 
dass  die  Lumbago,  die  in  Kombination  mit  einer  Ischias  auftritt, 
gerade  von  dieser  Muskelhyperfunktion  abhangt. 

Die  bei  Ischiaspatienten  vorkommenden  Lumbagosymtome 
sind  also  ebenso  wie  die  iibrigen  bei  Ischiaspatienten  vorkommen- 
den »muskelrheumatischen»,  myalgischen  und  neuralgischen 
Symptome  nur  als  Teilsymtome  der  Ischias  anzusehen,  die  eine  mit 
der  Ischiasneuralgie  selbst  gemeinsame  Atiologie  und  Pathogenese 
haben. 


Meine  hier  angefiihrte  Auffassung  iiber  den  Zusammenhang 
zwischen  Ischias  und  Lumbago  hat  den  Anstoss  zu  der  Unter- 
suchung  iiber  Lumbago  gegeben,  iiber  die  ich  jetzt  berichten  will. 
Dieser  Untersuchung  liegt  namlich  folgender  Gedankengang  zu 
grunde: 

Wenn  diejenige  Form  der  Lumbago,  die  bei  Ischiaspatienten 
vorzuhommen  pjlegt,  dieselbe  dtiologische  Ursache  wie  die  der  Ischias- 
neuralgie hat,  so  7m(ss  man  sich  die  Moglichkeit  denken,  dass  auch 
eine  »gewdhnliche»  Lumbago,  d.  h.  eine  Lumbago,  die  bei  einem 
Patienten  auftritt,  der  weder  Ischiassymtome  aufweist  noch  bekom- 
men  wird,  eine  mit  derjenigen  der  Ischias  equivalente  Atiologie  haben 
kann.    Diese  Moglichkeit  scheint  um  so  wahrscheinlicher,  wenn 
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man  bedenkt,  dass  die  bei  Ischiaspatienten  vorkommende  Lum- 
bago sieh  klinisch  in  keiner  Hinsiclit  von  einer  »gew6h.nlichen» 
Lumbago  unterscheidet. 

Diese  Frage  habe  ich  in  der  folgenden  Untersuchung  naher  zu 
priifen  versucbt.  Da  die  Lumbago  eine  gewohnliche  Krankheit 
ist,  ist  es  mir  dabei  moglich  gewesen,  niclit  nur  das  Vorkommen 
der  Veranderungen,  die  bei  der  Ischias  atiologiscbe  Bedeutung 
zu  baben  scheinen,  bei  Lumbagopatienten  zu  erforschen,  sondern 
auch  zu  u liter suchen,  in  wieiveit  Lumbago  hdufiger  bei  solchen 
Patienten  vorkommt,  welche  derartige  Veranderungen  aufweisen, 
als  bei  denjenigen,  die  keine  Veranderungen  darbieten. 

Die  betreffende  Untersuchung  babe  icb  an  einem  Material  von 
Wehr-pflichtigen  ausgefiibrt.  Ein  derartiges  Material  scbeint  mir 
fiir  meinen  Zweck  sehr  geeignet,  indem  es  mit  Riicksicbt  auf 
das  Geschlecht,  das  Alter  und  gewissermassen  auch  auf  die  aus- 
seren  Verhaltnisse  der  Individuen  relativ  homogen  ist.  Ausser- 
dem  sind  die  Erlebnisse  bei  dem  betreffenden  Alter  (ungef.  21 
Jahre)  nicht  so  zahlreich,  dass  sie  sich  nicht  iiberblicken  lassen. 
Ein  Nachteil  dieses  Materials  ist  aber,  dass  hochgradigere  Formen 
der  in  Frage  kommenden  Veranderungen,  sowie  auch  typische 
Lumbago-Anfalle  in  den  Anamnesen  relativ  selten  sind.  Infolge 
der  Grosse  des  Materials  konnte  doch  die  erforderliche  Anzahl 
von  Fallen  mit  »Veranderungen»  bezw.  mit  Lumbago  erhalten 
werden  um  das  Ziehen  gewisser  Schlussfolgerungen  zu  ermoglichen. 

Das  ganze  Material  umfasst,  1,578  Falle.^  Es  ist  gr5sstenteils 
(1,401  Fiille)  in  Zusammenhang  mit  dem  Anfertigen  sogenannter 
Gesundheitskarten  iiber  einriickende  Wehrpflichtige  beim  Konigl. 
Leibgardesregiment  Gota  in  Stockholm  gesammelt  worden. 
Diese  Soldaten  hatten  also  noch  nicht  an  anstrengenden  tjbungen 
teilgenommen.  Die  iibrigen  177  Fiille  gehorten  verschiedenen 
Regimentern  an,  und  sind  Wehrpflichtige,  welche  wegen  ver- 
schiedener  Krankheitszustanden,  wahrend  einer  gewissen  Zeit- 
periode  im  Garnisonskrankenhaus  in  Stockholm  gepflegt  wurden. 
Die  meisten  von  ihnen  hatten  schon  an  Waffeniibungen  teil- 
genommen. Da  diese  beiden  Materiale  keine  prinzipiellen  Unter- 
schiede  dargeboten  haben,  sind  sie  in  den  untenstehenden  Tabel- 
len  zusammengefiihrt.  Keine  Falle  dieses  Materials  sind  aus- 
gewaldt,  sondern  samtliche  sind  in  die  Tabellen  aufgenommen 


Eigentlich  nar  1575  (vergl.  unten). 
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worden.  Die  iiberwiegende  Mehrzahl  der  Soldaten  (>  95  %)  war 
ganz  waffenfahig. 

Die  Untersnchung  hat  auf  die  Weise  stattgefunden,  dass  die 
entkleideten  Wehrpflichtigen  erst  mit  Eiicksiclit  auf  ev.  vorhan- 
dene  Deformitdten  und  statische  Anomalien  im  Riicken,  sowie 
auch  in  den  unteren  Extremitaten  besichtigt  wurden.  Es  ist 
hierbei  beobaciitet  worden,  dass  die  »Patienten»  gew5linliclie 
aufrechte  Haltung,  mit  schlaff  berabbiingenden  Armen  und 
gestreckten  Knien  eingenommen  baben.  Der  Abstand  zwiscben 
den  Fersen  der  etwas  nach  aussen  rotierten  Fiissen  war  ungefahr 
4  cm.  Die  Absicbt  war,  den  Webrpflicbtigen  eine  moglicbst 
zwanglose  aber  docb  nicbt  nachlassige  Haltung  zu  geben.  Es 
ist  mir  bierbei  sebr  wicbtig  erscbienen,  der  Neigung  der  Webr- 
pflicbtigen Acbtung-Stellung  einzunebmen  entgegenzuwirken. 

Die  Webrpflicbtigen  wurden  weiter  den  Krankheitszustdnden 
und  den  traumatischen  Schdden  ausgefragt,  welcbe  sie  durcbge- 
macbt  batten.  Hierbei  ist  auch  der  Grad  und  die  Dauer  dieser 
Leiden  erforscht  worden.  Natiirlicb  sind  auch  objektiven  Unter- 
suchungen  mit  Riicksicht  auf  ev.  zuriickgebliebene  Veranderungen 
ausgefiihrt  worden. 

Diejenigen  Anomalien  und  Krankheitszustande,  auf  die  ich 
bei  dieser  Untersuchung  besonderen  Wert  legte,  sind  im  Grossen 
und  Ganzen  von  derselben  Art  wie  diejenigen,  welcbe  ich  oben 
als  atiologische  Ursachen  fiir  Ischias  anfiihrte.  Auf  Art  und 
Grad  derselben,   will  ich  in  Untenstehendem  zuriickkommen. 

Weiter  babe  ich  auch  durch  Palpation  untersucht,  ob  bei  den 
»Patienten»  irgend  welcbe  Schmerzhaftigkeitssymtome  in  der 
Muskulatur,  hauptsachlich  in  der  Lumbal-,  Gluteal-  oder  Waden- 
region  festgestellt  werden  konnten.  Es  ist  hierbei  besonderer 
Wert  auf  ev.  Unterschiede  zwiscben  beiden  Seiten  gelegt  worden. 
Von  diesem  Gesichtspunkte  aus  ist  auch  auf  das  LAS^GUEsche 
Symptom  hingeprilft  worden. 

Die  Wehrpflichtigen  sind  ausserdem  ausgefragt  worden,  ob 
sie  an  »Hexenschuss»,  Kreuzschmerzen  oder  an  wheumatischen» 
Schmerzen  im  Riicken  gelitten  baben.  Auch  das  Vorkommen  von 
Ischias  oder  anderen  Schmerzzustanden  in  den  Beinen  ist  nachge- 
forscht  worden.  Weiter  ist  auch  die  nahere  Natur  des  Schmerz- 
zustandes  (Ursachsmoment,  Symptom,  Dauer,  Bettlagrigkeit, 
Arbeitsunfahigkeit  u.  s.  w.)  sowie  auch  der  ev.  Zusammenhang 
mit  anderen   Krankheiten   (Fiebersymptome,  katarrhalische  und 
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Tabelle  I. 
ijbersiclit  des  ganzen  Materials  (1578  Faile). 
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Gruppen 


A.  Mit 
>Lumbago' 


B.     Ohne 
►  Lumbago  >. 


Summe 


Ischias 


I.  Mit    >8chwereren'> 
Veranderungen    .    . 

II.  Mit     >leichteren> 
Veranderungen    .    . 

III.  »Ohne»     Veran- 
derungen   

Summe 


78  (24,6  5«)      240(75,5%) 


24  (6,1  %) 
15  (1,7  %) 


372  (93,9  %) 
849  (98,3  %) 


318  (100  %) 

396  (100  %) 

864  (100  %) 
1578  (100  %) 


117(7,4%)     11461(92,6%) 

Tabelle  II. 
Ubersicht  der  versohiedenen  Spezialgruppen 


11  (34,6  "/oo) 
2  (5,1  "Zoo) 

1  (1,2  o/oo) 
14  (8,8  Voo) 


I.  Falle 

mit  >scliwe-  j 

II.  Fall 

e  mit  > 

leich- 

reren» 

Veranderun- 

teren> 

Veranderun-  || 

Art  und  Lokalisation  der 

gen 

gen 

a 
B 

Veranderungen 

O 

CO 

a 
B 
5 

(n    <rt- 

0 

If 

egg. 

za 

0 
B 
B 

3 

1)  Riicken 

9^) 

9») 

18 

4 

29 

33 

51 

2)  Becken  u.  a 

2^) 

6 

8 

— 

11 

11 

19 

3)  Hiiftgelenk  a.  Femur  . 

2 

7 

9 

— 

— 

— 

9 

4)  Kniegelenksleiden    .    . 

lO'') 

28^) 

38 

2 

37^) 

39 

77 

5)  Genu  valgum   .... 

4 

26 

30 

4 

47 

51 

81 

6)  Genu  varum     .... 

3 

16 

19 

2 

33 

35 

54 

7)  Genu  recurvatum    .    . 

3 

5') 

8 

1 

18 

19 

27 

8)  Fussschaden 

5 

222) 

27 

2 

47 

49 

76 

9)  Plattfuss 

8 

331) 

41 

2 

60 

62 

103 

10)  Fussanomalien     .    .    . 

3 

2 

5 

1 

6 

7 

12 

11)  Polyarthritis     .    .    .    . 

12 

27 

39 

3 

21 

24 

63 

12)  Varizen 

6 

17 

23 

1 

29 

30 

53 

13)  »Stati9cheSchwache>  . 

5 

9^) 

14 

1 

13 

14 

28 

14)  Fraktur  (Unterschenk.) 

1 

13 

14 

— 

— 

— 

14 

15)  Andere  Leiden     .    .    . 

5 

20 

25 

1 

21 

22 

47 

Summe 

78 

240 

318 

24 

372 

396 

1    714 

*  Von  welchen  1  mit  Ischias. 
2  Von  welclien  2  mit  Ischias. 
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angin(>se    Beschwerden,    Symptomc    seitens   des  Magens,  Nieren 
u.   s.   w.)  Aufmerksamkeit  gesclienkt  worden. 

Dass  alle  diese  Untersuchungcn  zoitraubend  iiiid  docli  in  vieler 
Hinsicht  mangelliaft  waren,  versteht  sich  von  selbst.  Im  Grossen 
und  Ganzen  linbe  icli  abor  die  Auffassung  gowonnon,  dass  der 
AV'ert  der  Angaben  der  Wolirpflichtigen  weit  iiber  dio  Erwartung 
ging,  die  ich  mir  anfiinglich  gemacht  hatte.  Niir  ganz  ausnalims- 
weise  hatte  ieli  Grund  zur  Annahnie,  dass  die  Wehrpflichtigen 
ihre  Leiden  siniulierten  oder  als  wesentlich  sclnvereve  dargestellt 
haben.  Im  Gegenteil,  gerade  darin  bin  ich  auf  Schwierigkeiten 
in  meiuer  Untersiichung  gestossen,  dass  die  Patienten  oft  keine 
grosse  Neigung  spiirten,  ihre  iiberstandenen  Krankheiten  und 
Unfalle  im  Gediichtnis  zu  belialten  und  zu  erzahlen.  Die  Krank- 
heiten miissten  daher  oft  besonders  ausgefragt  werden,  wobei 
es  natiirlich  von  sriisster  Wichtigkeit  wav,  dass  auf  die  Antworten 
kein  Druck  ausgelibt  wurde. 

Die  Tabelle  I  gibt  eine  tlbersicht  des  ganzen  Materials.  Die 
verschiedenen  Falle  sind  in  der  Tabelle  so  gruppiert,  einerseits, 
ob  bei  ihnen  entweder  /  )}schwerere»,  II  »leichtcro)  oder  ///  )>keine» 
(^'>ohne»)  Verdiideriuigen  festgestellt  werden  konnten,  und  anderer- 
seits  danach,  ob  die  Patienten  »Lumbago»  gehabt  hatten  oder 
iiicht.  {A  )nit  »Linnbago»  und  B  ohnc  )>Lu))ibago».)  In  der  Tabelle 
II  sind  ausserdeni  die  714  Falle,  bei  denen  »Veranderungen»  (I 
oder  II)  vorkamen,  in  14  Spezialgruppen  eingeteilt  worden,  je 
nach  der  Art  und  der  Lokalisation  der  jeweiligen  Veriinderungen. 

Als  Beispiele  fiir  »Veranderungen»,  die  ich  als  »schwerere»  (I) 
angesehen  habe,  will  ich  die  folgenden  anfiihren  (vergl.  die  ver- 
schiedenen Gruppen  in  der  Tabelle  II):  1)  Bedeutende  und  auf- 
fallende  Deformitdten  der  Wirbclsaide  (Skoliosen,  Kyphosen 
u.  dgl.)  konstitutioneller  Art  oder  nach  Angaben  der  Patienten 
aus  traumatischen  Schaden,  Empyemen  u.  dgl.  entstanden.  2) 
Krankeitszustdnde  im  Becken  und  dessen  Umgebung  in  Form 
schwerer  Appendizitiden  (mit  nach  der  Operation  langdauern- 
dem  Yerlauf;  Drainage!)  oder  in  Form  von  Hernien  oder  Vari- 
cocelen,  welche  auf  Grund  ihrer  Grosse  oder  Art  anlialtende 
Beschwerden  oder  Schmerzen  beim  Gehen  verursacht  hatten. 
3)  Affektionen  iyn  Hiiftgelcnk  oder  iin  Obcrschcnkelbein.  4)  Schwe- 
rere  Kniegelenkaffektionen  von  traumatischer  oder  anderer  Art, 
welche  andauernde  Beschwerden  mit  Bettliigerigkeit,  Exudate 
o.    dgl.  verursacht  hatten,  oder  bei  denen  nachweisbar  arthri- 
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tische  Veranderuiij»eii  zuriickj^cbliebeu  warcn.  5)  Jlochf^rudij^e 
Formen  von  Genu  valgum  und  6)  Genu  varum.  7)  Hochgiadi^o 
KapKolsoliIufflicit  in  den  Kiiie<^<'l(!nk'<'n  niit  Ix'i  passivcr  JOxtcrisiou 
dt'utlich  walinu'luiibajcin  Genu  recurvatum  (die«e  vvichtige  Ano- 
iiialie  ist  fast  immer  den  Patienten  selbst  unbekannt;  sie  tritt 
audi  bei  gewcilmlichcm  Stclicii  und  Lit'<^<'n  nicht  Ju^rvor!).  8) 
Schwerero  Fussschdden  traurnatischor  od.  andcror  Art,  <5ewohnlicli 
in  Form  schwerer  oder  niehrfach  rezidivierender  Fussvcrstau- 
(•liunj^en.  9)  Tlocli<j;radi<i;er  Plait  fuss.  10)  Andero  aus<^e))ruf!;te 
Fussanomalicn  niit  J'e.s  varus,  Hallux  valgus  u.  dgl.  il)  Poii/- 
arthritiden  von  langandauernder  oder  rezidivierender  Art.  12) 
Au.sg(']>r;lgtt'  Varizen.  13)  »All(/em<'ine  stafische  SchwdcJm  niit 
scit  dor  KindJieit  vorhandcnen  Schwiiche  in  den  Beincn,  gewohn- 
lich  mit  mehreren  statischen  Anomalien  im  Riicken  und  in  den 
unteren  Extroniitilten  konibinicrt.  (Nach  Angalx;  drr  l^atienten 
ist  diese  KraukJieit  oft  nach  der  »engli8chcn  Kranklieit»  entstan- 
ilen.  Ev.  ist  sie  auch  mit  Varizen  oder  mit  Obesitas  kombiniert.) 
14)  Fnikfuren  un  Untersclienkel  und  15)  andere  schwerere  oder 
anlialtendc  traumatischc  od(!r  sonslvje  Vcrdndcrunym  in  di^n 
Weiehteilen  u.  a.  m. 

Als  »leic]itorp))  (Tl)  sind  VciiiiKlcruiigcn  und  KrankfuMtszustiliidc; 
rubriziert  worden,  die  von  dcrselben  Art  wie  die  eben  genannten 
»schwereren»  Veranderungen,  aber  von  leichtercm  Grade  waren, 
wie  z.  B.  Deformitiltsauomnlien,  die  nicht  so  aiiffiillig  und  ge- 
wohnlich  dem  J*at.  unbekaiitit  waren,  oder  Krankheitszustiinde 
die  nicht  so  andauernd  waren,  oder  die  nur  lokale  leichte  Beschwer- 
den  verursacht  luitten. 

In  dor  Gni2)pe  ili  (»olin(')>  VcrilruU'rungcii)  koniiuen  auch  Fiille 
mit  einfachen  Schnittwundcii  und  Kontusionen  sowie  mit  gewis- 
.sen  ganz  unlx'douteiulen  Schildon  vor.  Auch  sind  Fiillc!  mit  De- 
formitiltsanonuilicn,  die  mir  andeutungsweise  vorliandcn  waren, 
zu  dieser  Gruppe  gerechnet. 

Leider  ist  es  niclit  m<")glic]i  gcwesen,  irgeml  wclcJic  bcstimmte 
objektive  Griinde  fiir  die  Entsciu'idung  festzustellen,  warm  (mm 
Fall  zu  Gruppe  I,  oder  warm  or  zu  Gruppe  11  geziihlt  wer- 
den  sollte.  Die  Gronze  zwisclien  diescn  bciden  Gru])pen  hat 
sich  also  nicht  scharf  ziehen  lassen,  wodurch  bei  der  Entscheidung 
liir  die  Einreihung  eine  gewisse  Willkiir  nicht  liat  vermieden  wer- 
den  ktuinen.  Dasselbe  ist,  wenn  auc^li  in  gcringerem  Grade,  bei 
Gruppe  II  und  HI  der  Fall. 

Betreffs  der  Entscheidung,  welche  Fiille  im  Material  zu  der 
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Gruppe  A  (mit  »Lumbago»)  oder  zu  Gruppe  B  (ohne  »Lumbago») 
gereclinet  werden  sollten,  ist  die  Kegel  befolgt  worden,  dass  all 
die  Fiille  als  ))Lumhagofnlle»  angesehen  worden  sind,  in  denen  nach 
Angabe  der  Welirpfliciitigeu  entweder  »Hexenschuss»  mit  Bett- 
lagerigkeit  wahrend  wenigstens  ein  paar  Tagen,  oder  »Eucken- 
sclimerzen»  mit  Bettlagerigkeit  wahrend  einiger  Tage  oder  mit 
Arbeitsunfahigkeit  wabrend  wiederbolter  Perioden  vorgekommen 
sind.  Wie  es  unten  bervorgeben  durf  te,  sind  namlicb  diese  Krank- 
beitszustande  m.  E.  nur  als  symptoinatische  Variationen  einer 
und  derselben  KranJcheit  anzuseben.  Sie  konnen  aucb  sebr  oft 
in  den  Krankengescbicbten  in  verscb.  Krankbeitsperioden  bei 
einem  und  demselben  Falle  nacbgewiesen  werden.  Die  fraglicbe 
Krankbeit,  die  mir  im  Grossen  und  Ganzen  sebr  cbarakteristiscb 
-zu  sein  scbeint  (siebe  die  Falle  unten),  babe  icb  einfacb  »Lumbago» 
genannt,  obgleicb  dieser  Namen  eigentlicb  nur  den  mebr  paro- 
xysmalen  Scbmerzanfallen  entspricbt.  Auf  die  diagnostiscben 
Scbwierigkeiten,  die  bei  gewissen  polyartbritiscben  und  »poly- 
rbeumatiscben»  Krankbeitszustanden  entsteben  konnen,  komme 
icb  weiter  unten  zuriick. 

In  alien  den  »Lumbagofallen»,  die  in  den  Tabellen  der  Gruppen 
I  und  II  vorkamen,  waren  die  Lumbagosymptome  nicbt  vor 
dem  Zustandekommen  der  Veranderungen  aufgetreten.  In  3 
Fallen  war  es  jedocb  umgekebrt  der  Fall.  Diese  3  Falle  sind  daber 
in  den  Tabellen  sowobl  in  der  Gruppe  III  A  als  aucb  in  der  Gruppe 
I  B  (oder  II  B)  aufgefiibrt  worden.  Es  ist  namlicb  logiscb,  dass 
jeder  dieser  Falle  an  zwei  Stellen  in  der  Tabelle  fiir  meine  Scbluss- 
folgerungen  ungiinstig  wirken  solle.  Wenn  2  oder  mebr  Verander- 
ungen bei  einem  und  demselben  Falle  nacbgewiesen  werden  konn- 
ten,  ist  dieser  Fall  in  den  Tabellen  zu  der  Gruppe  gezablt  worden, 
die  der  anscheinend  bedeutendsten  Veranderungen  entspracben. 

Unter  den  Fallen,  die  in  den  Tabellen  nicbt  unter  die  »Lumbago- 
f alle»  gerecbnet  smd,  befinden  sicb  mebrere  bei  denen  sogen.  »Equi- 
valentsymptome»  vorbanden  waren.  (Diese  Falle  sind  in  den 
Tabellen  von  den  iibrigen  Fallen  »obne  Lumbago»  nicbt  gescbie- 
den.)  Als  ^Equivalent fallen  sind  teils  Falle  mit  gewissen  Lumbago- 
oder  Ischiasdhnliche  Symptomen  angesehen,  welche  der  oben  gege- 
benen  Definition  gemdss  nicht  genilgend  ausgeprdgt  waren  urn  fiir 
»Lumbago»  oder  fur  Ischias  zu  gelten,  teils  auch  solche  Falle,  bei  denen 
deutlich  lohalisierte  Schmerzempfindlichkeit  in  den  Lumbal-  und 
Glutealmushulatur  sowie  auch  vermehrter  Spannungs-  oder  Schmerz- 
fjefuhl  beim  LAsiiGUEscben  Versuch  festgestellt  werden  konnte.  Diese 
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letztgenannten  Symptome,  welche  auch  unter  den  »Lumbago- 
fallen»  vorkamen,  warden  in  der  E,egel  nur  dann  diagnostisiert, 
wenn  sie  einseitig  waren  (siehe  die  Falle  unten).  In  14  Fallen 
kam  auch  wirkliche  Ischias  vor  (siehe  weiter  unten).  Je  nachdem 
in  denselben  auch  »Lumbago»  vorkam  oder  nicht,  sind  diese 
Ischiasfalle  in  der  Gruppe  A  oder  in  Gruppe  B  angefiihrt  worden 
(siehe  die  Tabellen). 

Es  geht  nun  zuerst  aus  Tabelle  I  hervor,  dass  von  den  samtlichen 
1,578  Fallen  318  (=  20,1  %)  »schwerere»  (I),  396  (=.  25,1  %) 
»leichtere»  (II)  und  die  iibrigen  864  (—  54,8  %)  »keine»  Verander- 
ungen  (III)  aufwiesen.  Die  Zahl  samtlicher  »Lumbagofalle»  war 
117  (=  7,4  %).  Die  Verteilung  dieser  117  Falle  mit  Hinsicht 
auf  die  genannten  Gruppen  war  78  (=  66,7  %)  resp.  24  (=  20,5  %) 
und  15  (;=  12,8  %).  Es  kamen  also  in  der  Gruppe  I  (»schwerere» 
Veranderungen)  eine  bedeutend  grossere  und  in  Gruppe  III 
(»ohne»  Veranderungen)  eine  bedeutend  kleinere  Zahl  von  »Lum- 
bagofalle»  vor,  als  man  es  bei  einer  gleichmassigen  Verteilung 
der  »Lumbagofalle»  erwarten  diirfte.  Wenn  man  bedenkt,  dass 
also  unter  den  318  Fallen,  bei  welchen  »schwerere»  Veranderungen 
nachgewiesen  waren,  in  nicht  weniger  als  78  Fallen,  d.  h.  24,5  %, 
»Lumbago»  vorgekommen  ist,  wahrend  unter  den  864  Fallen, 
die  »keine»  Veranderungen  darboten,  nur  in  15  Fallen,  d.  h.  1,7  %, 
»Lumbago»  vorkam,  so  ist  es  ohne  weiteres  klar,  dass  in  meinem 
Materiale  »Lumbago»  relativ  hervorragend  hdufiger  (ungef.  14  Mai) 
unter  den  Fallen  mit  i>schivereren))  Veranderungen  vorgekommen  ist, 
als  unter  denen,  die  )>keine»  Veranderungen  angahen.  Gruppe  II, 
bei  denen  die  Veranderungen  »leichtere»  waren,  nimmt  ein  Mit- 
telstellung  zwischen  den  beiden  anderen  Gruppen  ein,  da  die 
relative  Zahl  der  »Lumbagofalle»  in  dieser  Gruppe  6,1  %  aus- 
machte. 

Aus  Tabelle  II,  in  der  die  Falle  nach  Art  und  Lokalisation  der 
Veranderungen  gruppiert  sind,  kann  man  sich  von  der  Haufigkeit 
der  verschiedenen  Anomalien  und  Krankheitszustande  in  meinem 
Materiale  einen  Begriff  machen. 

Wie  ersichtlich  sind  eine  Menge  von  Veranderungen,  wie  Platt- 
fuss.  Genu  valgum,  Genu  varum,  Kniegelenkaffektionen,  Fuss- 
schiiden  und  Varizen  sehr  haufig  vorgekommen.  Dies  scheint 
mir  auch  nicht  verwunderlich  zu  sein.  Was  die  Rlickendeformi- 
taten  betrifft  will  ich  hervorheben,  dass  ich,  besonders  hinsicht- 
lich  der  Scoliosen,  eine  grossere  Zahl  erwartet  hatte.    Diese  Ano- 
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malie  scheint  mir  also  bei  unseren  waffenfiihigen  Wekrpfliclitigen 
nicht  besonders  haufig  zu  sein.  Dagegen  war  niir  die  grosse  Zahl 
von  Polyarthritiden  bei  den  waffenfahigen  Wehrpflichtigen 
unerwartet.  Die  Hiiftgelenkaffektionen,  die  Frakturen,  die  Fuss- 
anomalien  sowie  auch  die  betreffenden  Affektionen  im  Becken 
und  dessen  Umgebung  waren  selbstverstandlich  relativ  selten. 

Wenn  die  Zahlen  in  den  Tabellen  dem  tatsachlichen  Verhaltnis 
in  meinem  Materiale  entsprechen,  kann  es  m.  E.  kaum  zweifelhaft 
sein,  dass  die  ganze  Untersuchung  in  hoJiem  Grade  dafur  spricht, 
doss  wenigstens  in  einer  Menge  von  den  »Lumba{jofdllen»  die  gefunde- 
nen  Verdnderungen  dtiologische  Bedeutung  fiir  das  Entstehen  der 
Lumbago  gehabt  haben.  Wenn  dies  der  Fall  ist,  kann  man  sich  aus 
der  Tabelle  II  eine  Vorstellung  machen,  in  wie  weit  dieser  Schluss 
fiir  die  verschiedenen  Veranderungen  richtig  bezw.  unbereclitigt 
ist.  Man  wird  finden,  dass  die  meisten  »Lumbagofalle»  bei  den 
»scliwereren»  Formen  von  Polyartbritiden,  Kniegelenkaffektionen, 
Riickenveranderungen,  Plattfuss,  Varizen  und  Fussanomalien 
vorgekommen  sind  und  dass  auch  die  relative  Zakl  der  »Lumbago- 
falle»  in  den  genannten  Gruppen  beachtenswert  gross  ist.  Die 
grossten  relativen  Zahlen  weisen  jedoch,  ausser  den  Riicken- 
veranderungen, die  Gruppen  Fussanomalien,  Genu  recurvatum 
und  »allgemeine  statische  Schwache»  aiif.  Dagegen  scheinen  die 
Zahlen  der  »Lumbagofalle»  fiir  die  Gruppen  Genu  valgum,  Genu 
varum  und  Unterschenkelfraktur  sowohl  absolut  als  auch  relativ 
klein  zu  sein.  Diese  Verhaltnisse  scheinen  mit  meinen  eben  er- 
wahnten  Erfahrungen  bei  Ischias  gut  iibereinzustimmen.  Es  ist 
aber  zu  bemerken,  dass  in  meinem  friiher  veroffentlichten  Ischias- 
materiale  gewisse  Krankheitszustande,  welche  in  meinem  »Lum- 
bago»-Materiale  nicht  vorkamen  oder  wenigstens  nicht  nachge- 
wiesen  werden  konnten,  wie  vor  allem  Spondylitis  deformans. 
Arthritis  coxae,  Salpingitiden  und  gonorrhoische  Gelenkaffektio- 
nen,  eine  grosse  Rolle  spielten.  Ein  anderer  Unterschied  zwischen 
den  genannten  beiden  Materialen  liegt  darin,  dass  schwere  chro- 
nische  Krankheitszustande  bei  meinem  Materiale  von  Wehr- 
pflichtigen^ iiberhaupt  sehr  selten  vorkamen. 

Ich  will  hier  besonders  betonen,  dass,  wenn  ich  der  Meinung 
bin,  dass  die  Resultate  meiner  Untersuchungen  iiber  »Lumbago» 
im  ganzen  fiir  die  Annahme  einer  atiologischen  Bedeutung  vieler 

^  Die  bei  diesem  Materiale  angewandte  Bezeichnnng  »schwerere>  ist  natiirlich 
nnr  ein  relativer  Begriff. 
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Veranderungen  spricht,  ich  damit  nicht  gesagt  habe,  dass  in 
alien  den  78  »Lumbagofallen»,  in  welchen  »schwerere»  Veranderun- 
gen vorkamen  (Gruppe  I  A),  auch  die  gefundene  Veriinderung 
notwendigerweise  eine  atiologische  Rolle  gespielt  hat.  Anderer- 
seits  ist  es  natiirlich  sehr  wohl  moglich,  dass  unter  den  15  »Lum- 
bagofallen»,  bei  denen  »keine»  Veranderungen  nachgewiesen  wer- 
den  konnten,  doch.  »scliwerere»  Veranderungen  vorgekommen 
sind.  Es  muss  ja  viele  Veranderungen  geben,  die  solcher  Art 
sind,  dass  sie  iiberhaupt  bei  einer  Untersuchung  wie  der  meinigen, 
nicht  nachweisbar  sind.  In  diesem  Zusammenhange  will  ich  die 
Aufmerksarakeit  auf  eine  noch  nicht  besprochene  Anomalie 
lenken,  welche  moglicherweise  auch  von  grosser  atiologischer 
Bedeutung  sein  kann.  Ich  meine  hierbei  die  Spina  bifida  occulta, 
eine  Anomalie,  die  ich  in  ein  paar  Fallen  von  Lumbago  (nicht  zu 
diesem  Materiale  gehorend)  gefunden  habe. 

Aus  meinem  Materiale  will  ich  hier  einige  Beispiele  derarti- 
ger  »Lumbagofalle»  anfiihren,  bei  denen  »schwerere»  Verander- 
ungen verschiedener  Art  nachgewiesen  sind  (d.  h.  zur  Gruppe  I  A 
gehdrende  Falle): 

Wehrpflichtige.     Ungef.  21  Jahre  alt. 

Fall  1.  Der  Pat.  weist  eine  sehr  ausgepragte  Ruckendeformiidt 
auf  mit  starker  Lordose  in  der  Lendenregion  und  bedeutend  ver- 
grosserter  Beckenneigung;  ausserdem  eine  abgerundete  Kyfose  in  der 
Brustwirbelsaule.  (Der  Vater  des  Pat.  soil  dieselbe  eigentiinaliche 
Riickendeformitiit  haben  und  auch  an  ahnlichen  Besehwerden  wie  der 
Pat.  gelitten  haben.)  Der  Pat.  hat  scit  vielen  Jahren  an  Riicken- 
schmerzen  gelitten;  vor  ein  paar  Jahren  bekam  er  »Hexenschuss», 
welchcr  einige  Tage  anhielt.  Vor  2  Jahren  (l9  Jahr  alt)  wieder 
wahrend  einer  Woche  bettlagerig  mit  schlimmen  Riickenschmerzen. 
Damals  hatte  er  auch  Schmerzen  in  der  Glutealregionen  und  ausser- 
dem Schwache-  und  Steifheitsgefiihle  im  linken  Bein.  Seitdem  be- 
standige  Schmerzen  im  Riicken,  besonders  nach  Anstrengungen  und 
bei  Witterungswechsel.  Beim  Gehen,  das  mit  merklicher  Steifheit 
geschieht,  will  der  Pat.  sich  gem  mit  den  Hiindcn  im  Riicken  stiit- 
zen.  —  Die  Gelenke  sind  frei.  Deutliche  Schmerzhaftigkeit  in  den 
Glutealregionen,  besonders  an  der  1.  Seitc,  sowie  auch  in  den  Lum- 
bal- und  Wadenregionen. 

Fall  2.  Der  Pat.  weist  besonders  in  der  Lumbalregion  cine  be- 
deutende  linksseitige  Sholiose  auf.  Vor  6 — 7  Jahren  (l4 — 15  J.  alt) 
fiel  der  Pat.,  als  er  eine  Last  auf  dem  Riicken  trug,  und  bekam 
dann  plotzlich  »Hexenschuss»,  weshalb  er  einen  Monat  das  Bett  hiiten 
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musste.  (Lasion  der  Wirbelsaule?)  Seitdem  ein  paar  mal  bettlagerig  we- 
gen  Riickenschmerzen,  die  jedes  Mal  2 — 3  Tage  anhielten.  —  Schmerz- 
haftigkeit  in  den  Lumbal-  und  Glutealregionen  an  beiden  Seiten. 

Fall  3.  Der  Pat.  wurde  vor  11  Jahren  (lO  J.  alt)  an  einer  schive- 
ren  Appendizitis  operiert,  weshalb  er  ^/a  Jahr  ira  Krankenhause  ge- 
pflegt  wurde.  Schwerer  Krankheitsverlauf  mit  langdauernder  Drai- 
nage. Dann  wahrend  mehrerer  Jahre  lokale  Schmerzen.  Vor  3 
Jahren  war  der  Pat.  einige  Tage  bettlagerig  wegen  »Hexenschuss», 
der  plotzlieh  bei  einer  Verhebung  auftrat.  Dann  Schmerzen  im  Riik- 
ken  wahrend  der  folgenden  6  Monate,  besonders  beim  Heben.  Seit- 
dem auch  periodenweise  Riickenschmerzen  bis  zu  Arbeitsunfiihigkeit, 
die  jedesmal  mehrere  Tage  anhielten. 

Fall  4.  Vor  7  Jahren  (14  J.  alt)  bekam  Pat.  nach  einem  Unfall 
eine  linksseitige  Kniegelenlcaffektion,  weshalb  er  3  Wochen  im  Kran- 
kenhause gepflegt  wurde  und  dann  einige  Wochen  hinkte.  Seitdem 
hat  er  oft  Schmerzen  und  bisweilen  auch  leichte  Anschwellungen 
im  Knie  gehabt.  Wahrend  der  letzten  Jahre  mehrere  Mal  »Hexen- 
schuss^',  wo  bei  er  jedesmal,  ohne  jedoch  das  Bett  hiiten  zu  miissen, 
wahrend  einiger  Wochen  Beschwerden  im  Riicken  hatte.  Oftmals 
hatte  er  auch  Schmerzen  im  1.  Bein,  die  am  starksten  in  der  Knie- 
region  lokalisiert  waren.  Diese  Schmerzen  sowie  auch  die  Riicken- 
beschwerden  pflegten  besonders  bei  Witterungswechsel  aufzutreten. 
Deutliche  Druckempfindlichkeit  in  der  Muskulatur  der  1.  Lumbal-  und 
Glutealregion.  Bei  dem  LASijGUEschen  Versuch  Schmerzen  in  der  1. 
Knieregion  an  der  hintern  Seite. 

Fall  5.  Ausgepriigte  Kapselschlaffheit  in  beiden  Kniegelenken  mit 
deutlich  wahrnehmbarer  RecurvaUim-Stellung  bei  passiver  Extension. 
—  Im  Herbst  und  Friihjahr  der  letzten  Jahre  oft  Riickenschmerzen. 
Vor  einigen  Monaten  war  der  Pat.  wahrend  fiinf  Tage  bettlagerig 
wegen  starker  Riickenschmerzen.  Dann  einige  Monate  lang  Beschwer- 
den im  Riicken. 

Fall  6.  Vor  2  Jahren  (19  J.  alt)  Verstauchung  im  linken  Fussge- 
lenh;  deswegen  8  Tage  bettlagerig.  Nach  ein  paar  Wochen  wieder 
gesund,  aber  seitdem  hat  er  immer  Beschwerden  im  1.  Fuss  gehabt, 
wenn  er  viel  gehen  musste.  Ein  paar  Monate  nach  dem  Unfall  »He- 
xenschuss»  mit  Bettlagerigkeit  wahrend  2  Tagen.  Ausserdem  seit  dem 
Unfall  oft  Schmerzen  im  Kreuz  bis  zu  Arbeitsunfahigkeit.  —  Druck- 
empfindlichkeit in  der  1.  Lumbal-  und  Glutealregion.  Schmerzen  in 
der  1.   Glutealregion  bei  dem  LASllGUEschen  Versuche. 

Fall  7.  Vor  5  Jahren  (l6  J.  alt)  Verstauchung  des  rechten  ersten 
Metatarsophalangeal-Gelenh.  Nach  einer  Woche  relat.  gesund,  aber  es 
stellte  sich  Schwierigkeit  beim  Gehen  ein,  weil  die  grosse  Zehe  fixiert 
war  und  also  nicht  nach  oben  extendiert  werden  konnte.  Drei  Jahre 
spiiter    bekam    er   auch  »Hexenschuss»  weshalb  er  3  Tage  bettlagerig 
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war.  Der  Pat.  hatte  auch  bestandige  Beschwerden  im  r.  Bein  und 
in  der  r.  Glutealregion,  die  er  selbst  in  Zusammenhang  mit  der  er- 
wahnten  fixierten  Stellung  der  grossen  Zehe  brachte.  Da  diese  Be- 
schwerden noch  immer  andauerten,  wurde  der  Pat.  an  dem  betr.  Ge- 
lenk  operiert,  ohne  jedoch  dass  die  Beweglichkeit  der  Zehe  dadurch 
verbessert  wurde.  Die  Beschwerden  setzten  sich  fort  und  ausserdem 
bekam  der  Pat.,  besonders  wenn  er  viel  gehen  musste,  wirkliche 
Schmerzen  im  ganzen  r.  Bein,  welches  oft  »vor  Miidigkeit  zitterte*. 
Ungef.  ein  Jahr  nach  der  Operation  wieder  »Hexenschuss»  mit  6  Tage 
Bettlagerigkeit.  Bei  der  Untersuchung  wurde  eine  beinahe  vollstan- 
dige  Ankylose  im  r.  Metatarsophalangeal-Gelenk  der  grossen  Zehe 
festgestellt.  Das  Gehen  war  in  hohem  Grade  verandert,  das  r.  Knie- 
gelenk  wnrde  niemals  vollig  extendiert  und  der  r.  Fuss  bei  jedem 
Schritt  nach  aussen  rotiert.  Hierdurch  konnte  der  Patient  die  Fuss- 
sohle  vom  Boden  heben,  eine  Bewegung  die  sonst  von  der  Ankylose 
im  betr.  Gelenk  erschwert  wurde.  Infolge  von  Muskelkontrakturen 
konnte  das  Bein  im  Kniegelenk  nicht  einmal  passiv  vollig  gestreckt 
werden.  Bedeutende  Druckempfindlichkeit  in  der  Lumbal-,  Gluteal- 
und  Wadenregion  auf  der  rechten  Seite,  wo  auch  das  LAS^GUEsche 
Symptom  deutlich  positiv  ist.      (Vergl.  Fall  25). 

Fall  8.  Der  Pat.  weist  einen  ausgepriigten  doppelseitigen  Plaitfuss 
auf  mit  Schmerzhaftigkeit  und  leichter  Schwellung  an  der  Innenseite 
des  rechten  Fussgelenks.  Er  hat  seit  langem  viel  Beschwerden  in 
den  Fiissen,  bes.  in  dem  rechten,  beim  Gehen  gehabt.  In  der  letzten 
Zeit  hat  er  auch  oft  an  »Krampfen»  an  den  Fussgelenken  gelitten. 
Wahrend  der  letzten  3 — 4  Jahre  viel  Schmerzen  im  Riicken,  oft  so 
Starke,  dass  der  Pat.  mehrere  Tage  arbeitsunfahig  war  und  sich  kaum 
bewegen  konnte.  —  Bedeutende  Druckempfindlichkeit  in  der  Lumbal- 
und  Glutealregion  auf  der  r.   Seite  sowie  an  der  r.  Wade. 

Fall  9.  Ausgepragter  Plattfuss  an  der  linTcen  Seite.  Der  Pat.  hat 
viele  Beschwerden  an  diesem  Fuss  gehabt  und  behauptet  er  miisse 
beim  Gehen  die  Muskeln  des  1.  Beines  bestandig  spannen.  Er  hat 
auch  oft  bei  vielem  Gehen  Riickenschmerzen  bekommen.  Vor  ein 
paar  Monaten  war  er  wegen  Riickenschmerzen  eine  Woche  lang  bett- 
lagerig.  —  Druckempfindlichkeit  in  der  ganzen  Riickenmuskulatur  an 
der  1.  Seite.  Deutlich  vermehrtes  Spannungsgefiihl  auf  derselben 
Seite  beim  LASi;GUEschen  Versuch. 

Fall  10.  Ausgepragter  traumatischer  Pes  plano-valgus  am  linken 
Fuss.  Diese  Anomalie  stammt  von  einem  Unfall  vor  13  Jahren  (8 
J.  alt),  wobei  der  Pat.  sich  eine  Sehne  an  der  Innenseite  dieses  Fus- 
ses abschnitt.  Seitdem  immer  Beschwerden  im  1.  Fuss  beim  Gehen, 
sowie  auch  Schmerzen,  die  sich  bis  zum  Knie  hinauf  ziehen  konn  ten 
und  bes.  nachts  stark  waren.  Wahrend  der  letzten  Jahre  aus  diesem 
Gnmde  haufig  arbeitsunfahig.  Vor  4  Jahren  bekam  der  Pat.  nach 
anstrengender  Arbeit  Riickenschmerzen;  deswegen  eine  Woche  bett- 
lagerig.  Die  Schmerzen  lokalisierten  sich  dann  etwas  nach  links  von 
der  Mittellinie.     Zwei  Jahre  spater  wieder  eine  Periode  von  Schmer- 
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zen  im  Kreuz  mit  Arbeitsunfahigkeit  wahrend  4  Tagen.  —  Ausser  dem 
erwahnten  Plattfuss  wurde  bei  der  Untersuchung  eine  deutliche  Atro- 
phie  in  der  ganzen  Muskulatur  des  1.  Unterschenkels  festgestellt.  Auf 
dieser  Seite  war  auch  devAchillessehnenreflex  deutlich  abgeschwdcht. 
Druckempfindlichkeit  in  der  Wade  und  der  Lumbalregion  der  1.  Seite. 
Bei  dem  LAS:&GUEschen  Versuch  Schmerzen  die  Wade  entlang  und 
hinter  dem  Knie  auf  derselben  Seite. 

Fall  11.  An  beiden  Fiissen  bedeutender  Hallux  valgus.  Der  Pat. 
hat  seit  mehreren  Jahren  viel  Beschwerden  durch  diese  Anomalie  ge- 
habt,  da  bes.  im  Winter  Frostheulen  und  Hautabschurfungen  an  der 
Haut  der  exostosenahnlichen  Bildungen  entstanden.  Der  rechte  Fuss 
ist  immer  am  schlimmsten  gcwesen.  Vor  4  Jahren  (l7  J.  alt)  nach 
anstrengender  Arbeit  Schmerzen  im  Kreiiz  und  dreitagige  Bettlagrig- 
keit.  Seitdem  sehr  oft,  bes.  bei  Witterungswechsel,  ahnliche  Be- 
schwerden, doch  ohne  Bettliigerigkeit.  Der  Schmerz  im  Riicken  wa- 
immer  etvvas  nach  rechts  und  in  der  oberen  Glutealregion  lokalisiertr 

Fall  12.  Vor  ungef.  4  Jahren  (l7  J.  alt)  wahrend  14  Tagen  im. 
Krankenhause  wegen  Gelenkrheumatismus  mit  Anschwellung  der  Knie- 
und  Fussgelenke.  Zwei  Jahre  spater  wahrend  2 — 3  Wochen  wieder 
bettlagerig  an  derselben  Krankheit.  Seitdem  kein  Rezidiv;  das  rechte 
Kniegelenk  ist  aber  oft  etwas  geschwollen  gewesen.  —  Seit  der  letzten 
Krankheit  vor  2  Jahren  hat  der  Pat.  bes.  wenn  er  \'iel  gehen  musste, 
sehr  hiiufig  Rlickenschmerzen  bekommen.  Mehrmals  ist  er  aus  diesem 
Grunde  arbeitsunfahig  und  ein  Mai  auch  wahrend  mehrerer  Tage 
bettlagerig  gewesen.  Beim  Laufen  bekommt  er  »schreckliche  Schmer- 
zen in  den  Beinen>'.  Bei  der  Untersuchung  wurde  eine  massige 
Atrophie  und  »positive  LASfiGUE»  im  r.  Bein  festgestellt.  Die  Musku- 
latur im  allgemeinen  druckempfindlich,  war  aber  in  der  r.  Lumbal- 
und  Glutealregionen  aber  bedeutend  ausgepragter  als  in  denselben 
Regionen  links. 

Fall  13.  Vor  4  Jahren  (17  J.  alt)  Polyarthritis  mit  Schmerzen 
bes.  in  den  Knie-  und  Fussgelenken.  Vor  ^/i  Jahren  Rezidiv  mit 
Fieber  und  dreiwochentlicher  Bettlagerigkeit.  —  Vor  ungef.  3  Jahren 
»Hexenschuss»  mit  achttagiger  Bettlagerigkeit.  Seitdem  mehrfach  ein 
paar  Tage  wegen  »Hexenschu8s»  bettlagerig. 

Fall  1-h.  Bedeutende  Varizen  in  der  linken  Wade.  Der  Pat.  hat 
oft  an  Schmerzen  und  Krampfen  (bes.  beim  Baden)  in  dieser  Wade 
gelitten.  Einmal  aus  diesem  Grunde  auch  wahrend  ein  Paar  Tage 
bettlagerig.  Der  Pat.  behauptet,  Anlage  zum  >'Hexenschuss»  zu  ha- 
ben.  Wegen  dieses  Leidens  mehrmals  bettlagerig.  —  Bei  der  Unter- 
suchung wurde  ein  deutlich  ahgeschwdchter  Achillessehnenreflex  sowie 
auch  eine  vermehrte  Druckempfindlichkeit  der  Lumbal-  und  Gluteal- 
muskulaturen  der  1.  Seite  festgestellt. 
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Fall  15.  '^Allgetneine  statische  Schwdche^:  Ausgepragter  linkssei- 
tiger  Plattfuss,  Kapselsehlaffheit  in  beiden  Kniegelenken  mit  deutlich 
wahrnehmbarer  Recirrvatum-Stellung  an  der  1.  Seite,  SkoHose.  —  Vor 
3  Jahren  (l8  Jahr  alt)  nach  einem  leichten  Trauma  bettlagerig  an 
»Hexenschuss» ;  im  Anschluss  daran  3 — 4  Wochen  Riickenschmerzen. 
Auch  seitdem  mehrere  Perioden  von  Riickenschmerzen.  —  Deutliche 
Schmerzhaftigkeit  der  1.  Lumbalregion. 

Fall  16.  '^'Statische  Schwdche^:  Die  unteren  Extremitaten  sind 
auffallend  schwach  und  schlank,  was  auch  seitens  der  Offiziere  be- 
sonders  hervorgehoben  worden  ist.  Kapselsehlaffheit  in  beiden  Knie- 
gelenken. —  Seit  einigen  Jahren  mehrere  Male  wahrend  3 — 5  Tagen 
bettlagerig  wegen  Schmerzen  im  Kreuz. 

Fall  17.  Incipiente  Sklerose  en  plaques:  Vor  3  Jahren  (18  Jahr 
alt)  »Lahmung»  des  rechten  Beines  und  Armes.  Diese  Lahmung  ging 
bald  wieder  zuriick;  seitdem  aber  ist  eine  gewisse  Schwache  in  den 
genannten  Gliedern  zuriickgeblieben.  Leichte  Nystagmus.  Babinsky 
posit,  an  der  r.,  aber  nicht  an  der  1.  Seite.  Der  Bauchdeckenreflex 
fehit  an  der  r.  Seite.  —  Vor  2  Jahren  war  der  Pat.  wahrend  14  Ta- 
gen bettlagerig  im  Krankenhause  und  zwar  wegen  Riickenschmerzen, 
welche  nach  rechts  lokalisiert  waren.  Seitdem  viele  Beschwerden  im 
Riicken.  —  An  der  r.  Seite  Druckempfindlichkeit  in  der  Lumbalregion 
sowie  »positiver  LASfiGUE». 

Die  Lokalisation  und  die  Entwicklung  der  Krankheitssymptome 
in  vielen  dieser  Falle  scheinen  mir  weitere  Stiitze  fiir  die  Wahr- 
scheinlichkeit  meiner  Ansicht  zu  liefern,  dass  namlich  dieselben 
Verdnderungen  welche  eine  dtiologische  Bedeutung  fiir  die  Entstehung 
der  Ischias  haben  konnen,  auch  als  dtiologische  Momente  fiir  das 
Entstehen  der  »Lumbago»  in  Betracht  kommen. 

Gegen  die  Untersuchungen,  mit  welchen  ich  versuciit  habe, 
meine  Behauptung  zu  erharten,  konnte  ein  Einwand  nahe  liegen, 
namlich  der,  dass  die  Gruppierung  der  Falle  nicht  geniigend  objek- 
tiv  gewesen  ist,  weil  weder  zwischen  der  Gruppe  I  (»schwerere») 
und  II  (»leichtere»)  Veranderungen,  noch  zwischen  der  Gruppe  II 
und  III  (»ohne»  Veranderungen)  sich  eine  feste  Grenze  ziehen 
lasst.  Hier  konnte  sich  Subjektivitat  geltend  machen,  indem  der 
Untersucher  vielleicht  mehr  geneigt  ware,  »schwerere»  Verander- 
ungen bei  »Lumbagofallen»  zu  entdecken  als  bei  Fallen  »ohne 
Lumbago».  Die  Zahlen  in  meinen  Tabellen  waren  dann  fiir  meine 
Auffassung  giinstiger  als  es  der  Wirklichkeit  entsprochen  hatte. 
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Diesen  Einwand  muss  ich  dahin  beantworten,  dass  ich  wahrend 
meiner  ganzen  Untersucliimg  eine  derartige  Subjektivitat  bewusst 
zu  vermeiden  gesucbt  habe,  und  dass  es  mir  ausserdem  ganz 
ausgeschlossen  erscheint,  aiif  diesem  Wege  das  hauptsachliclie 
Kesultat  meiner  Untersuchungen  wegzuerklaren.  Es  ist  namlich 
zu  bemerken,  dass,  auch  wenn  man  in  meinem  Materiale  betreffs 
der  Gruppe  II  (siehe  Tabelle  I)  alle  Veranderungen  bei  den  24 
»Lumbagofallen»  verneinen  wollte,  und  gleichzeitig  aucli  alle  die 
bei  den  372  Fallen  »oline»  Lumbago  gefundenen  »leieliteren»  Ver- 
anderungen als  »schwerere»  ansehn  wollte,  wodurch  also  die  fiir 
meine  Schlussfolgerung  moglicbst  ungiinstige  Kombination  ent- 
stehen  wiirde,  die  Tabelle  demnoch  fiir  die  »Lumbagofalle»  eine 
deutlich  grossere  prozentuale  Zalil  in  der  Gruppe  I  (11,3  %) 
als  in  der  Gruppe  III  (4,4  %)  aufzeigen  wiirde. 

Ein  anderer  und  vielleicht  schwerer  wiegender  Einwand  konnte 
darin  zu  suchen  sein,  dass,  wie  es  unten  naher  hervorgehoben 
werden  soil,  Individuen  mit  Lumbagosymptomen  (undlschias- 
symptomen)  auffallend  haufig  nervos  veranlagt  sind  und  dass 
gerade  Nervose  mebr  als  andere  geneigt  sind,  von  ihren  iiber- 
standenen  Krankheitszustanden  zu  erzahlen.  Doch  auch  dieser 
Einwand  scheint  mir  keinen  grossen  Einfluss  auf  die  Schlussfol- 
gerungen  ausiiben  zu  konnen. 

Hierzu  kommt,  dass  fiir  die  Richtigkeit  meiner  Auffassung 
iiber  Lumbago  auch  noch  andere  wichtige  Umstdnde  zu  sprechen 
scheinen,   und   zwar  folgende: 

1)  Fiir  eine  atiologische  Bedeutung  der  Veranderungen  bei 
alien  in  Gruppe  I  und  II  angefiihrten  )>Lumbagofallen»  spricht 
der  Zeitpunkt  ihres  Auftretens,  da  diese  Veranderungen  immer 
vor  den  Lumbagosymptomen  aufgetreten  resp.  vorhanden  waren. 

2)  Bei  den  »Lumbagofallen»,  die  eine  einseitige  Lokalisation 
entweder  der  Lumbagoschmerzen  oder  der  ev.  zuriickgebliebenen 
Equivalentsymptome  (vergl.  die  Falle  oben)  aufwiesen,  waren 
beinahe  immer  ^  die  Veranderungen  auf  derselben  Seite  wie  die 
Lumbago  resp.  die  Equivalentsymptome  lokalisiert.  (Analoge 
Verhaltnisse  betreffs  der  Equivalentsymptome  siehe  auch  P.  5.) 

3)  Wenn  meine  Ansichten  betreffs  der  Atiologie  der  Ischias 
richtig  sind,  so  folgt,  mit  Notwendigkeit  (siehe  oben),  dass  wenig- 
stens  in  gewissen  Fallen  auch  isolierte  Lumbagoanfalle  dieselbe 
Atiologie  wie  die  der  Ischias  und  zwar  in  der  Form  der  fraglichen 


^  Eine  gekreutzte  Lokalisation  scheint  mir  bisweilen  and  besonders  bei  Varizen 
vorznkommen. 
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Veranderungen  haben  miissen.  Meine  oben  angefiilirten  Unter- 
suchungen  haben  aber,  abgesehen  von  den  Resultaten  betreffs 
der  Lumbago,  auch  noch  andere  wichtige  Beweise  fiir  die  Richtig- 
keit  meiner  Ansichten  betreffs  der  Ischias  geliefert.  Es  kamen 
namlich  in  meinem  Materiale  auch  14  Fdlle  ausgeprdgter  Ischias 
vor.  Es  ist  daher  moglich  gewesen,  aus  diesem  allerdings  sehr 
begrenzten  Ischias-Materiale  auch  die  relative  Hiiufigkeit  der 
Ischias  im  Verhaltnis  zu  dem  Vorkommen  der  Veranderungen  zu 
untersuchen.  Es  ergab  sich  hierbei  (siehe  die  Tabell  I),  dass  wah- 
rend  von  samtlichen  14  Ischiasf alien  nicht  weniger  als  11  zu  der 
Gruppe  I  (318  Falle)  gehorten,  so  fand  sich  in  der  weit  grosseren 
Gruppe  III  (864  Falle)  nur  ein  Ischiasfall.  Hierzu  kommt,  dass, 
mit  Ausnahme  von  2  Fallen,  wo  die  Veranderungen  im  Riicken 
lokalisiert  waren,  in  alien  den  iibrigen  11  »positiven»  Fallen 
(Gruppe  I  und  II),  die  Veranderungen  (siehe  Tabelle  II)  entweder 
ausschliesslich  (Kniegelenkaffektionen  5  Falle,  Appendizitis  gan- 
granosa  1  und  Fussschaden  2)  oder  vorzugsweise  (Genu  recurvatum 
1,  Plattfuss  1  und  »allgemeine  statische  Schwache»  1)  auf  dersel- 
ben  Seite  wie  die  Ischias  lokalisiert  waren. 

Diese  Verhaltnisse  miissen  als  ein  sehr  wichtiger  und  vervoll- 
stdndigenderer  Beweis  dafiir  angesehen  werden,  dass  meine  auf 
Grund  meiner  fruheren  Untersuchungen  uher  Ischias  ausgesfrochene 
Ansicht  uher  die  Atiologie  dieser  Krankheit  wirklich  richtig  ist.  — 
Auch  die  Annahme  eines  Zusammenhanges  zwischen  Ischias  und 
Lumbago  wird  durch  dieses  aus  14  Fallen  bestehende  Ischias- 
material  bekraftigt,  indem  in  4  von  diesen  Fallen  die  Ischias  mit 
»Lumbago»  kombiniert  war. 

In  diesem  Zusammenhange  will  ich  auch  darauf  hinweisen,  dass 
wenn  man  auch,  trotz  allem,  meine  Ischiasfalle  als  nur  »ischias- 
ahnliche»  erklaren  will,  man  doch  nicht  das  in  vielen  Fallen  vor- 
kommende  Zusammenhang  mit  Lumbago  verneinen  kann. 
Man  muss  dann,  falls  man  nicht  jeder  Zusammenhang  zwischen 
den  Symptomen  und  den  gefundenen  Veranderungen  leugnen 
will,  anerkennen,  dass  diese  Veranderungen,  wenigstens  fiir  das 
Entstehen  der  Lumbago,  atiologische  Bedeutung  gehabt  haben 
miissen. 

4)  Da  funktionelle  Storungen  mit  Hyperfunktion  in  den  Riik- 
kenmuskeln  bei  den  meisten  meiner  »Lumbagofallen»  offenbar 
(siehe  oben)  vorgekommen  sein  miissen,  so  ist  es  bis  zu  einem 
gewissen  Grade  wahrscheinlich,  dass,  wenn  iiberhaupt  eine  Hyper- 
funktion der  Riickenmuskeln  Anlass  zur  »Lumbago»  geben  konnen. 
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auch  die  Ursache  der  Lumbago  in  vielen  meiner  Falle  eben  in 
den  Veranderungen  zu  suchen  ist,  die  dieser  Hyperfunktion  zu 
Grunde  liegen.  Nun  scheint  aber  die  Auffassung,  dass  nicht  nur 
akute  Muskeliiberanstrengungsmomente  sondern  auch  »statische» 
Storungen  in  den  Ruchenmusheln  Anlass  zu  Lumbagosym.'ptomen 
wirklich  geben  Jconnen,  schon  seit  vielen  Jahren  ziemlich  allgemein 
angenommen  zu  sein.  Zu  diesen  Verhaltnissen  will  ich  unten 
naher  zuriickkommen. 

5)  Fiir  die  Richtigkeit  meiner  Auffassung  scheinen  mir  ferner 
meine  Observationen  iiber  die  sehr  gewohnlichen  sogen.  Equi- 
valentfalle  (siehe  oben)  in  hohem  Grade  zu  sprechen.  Diese  Falle 
ohne  »Lumbago»  aber  mit  »Ec[uivalentsymptomen»  kamen,  ebenso 
wie  die  »Lumbagofalle»  relativ  sehr  viel  liaufiger  unter  den  Fallen, 
die  Veranderungen  aufwiesen  als  unter  denen  »oline»  Veranderun- 
gen vor. 

Weiter  konnte  auch  bei  den  Equivalentfallen,  wenn  die  Symp- 
tome  deutlich  einseitig  vorhanden  waren,  eine  beinahe  durch- 
gehende  Ubereinstimmung  zwischen  der  Lokalisation  dieser  Symp- 
tome  (Muskelempfindlichkeit  in  der  Lumbal-  und  Glutealregion, 
»positiver  LAsfiGUE»,  s.  oben)  und  der  Lokalisation  der  Verander- 
ungen konstatiert  werden,  indem  sowohl  Symptome  wie  auch 
Veranderungen  beinahe  immer  auf  einer  und  derselben  Seite 
lokalisiert   waren. 

Hier  seien  einige  Beispiele  derartiger  Ekvivalentfalle  angefiihrt, 
bei  denen  Veranderungen  und  Krankheitszustande  der  in  Frage 
stehenden  Art  nachgewiesen  worden  sind,  aber  welche  nicht 
»Lumbago»,  sondern  nur  »Equivalentsymptome»  darboten: 

Wehrpflichtig^e.     Ungef.  21  Jahre  alt. 

Fall  18.  Der  Pat.  weist  eine  bedeutende  linksseitige  Varicocele 
auf.  Diese  hat  seit  einigen  Jahren  viele  Beschvverden  verursacht. 
In  Zusammenhang  mit  lokalen  Schmerzen  sind  auch  Schmerzen  im 
Riicken  und  im  1.  Bein  aufgetreten.  Zugleich  hat  der  Pat.  auch  oft 
Vertaubungsgefiihle  in  demselben  Bein  gehabt.  —  Deutliche  Druck- 
empfindlichkeit  in  der  1.   Lumbalregion. 

Fall  19.  Vor  8  Jahren  (l3  Jahr  alt)  war  der  Pat.  3  Monate  lang 
mit  rechtsseitiger  Coxitis  bettlagerig.  Seitdem  gesund;  hat  auch  keine 
Beschwerden  ausser  Mudigkeitsgefiihl  im  betr.  Bein  gehabt,  sowie 
leichte  Schmerzen  bis  zum  Knie  hinab,  die  nach  der  r.  Leistenge- 
gend  ausstrahlten.  —  Eine  Bewegungseinschrankung  kann  bei  der  Un- 
tersuchung  nicht  mit  Sicherheit  festgestellt  werden.     Druckempfind- 
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lichkeit  in  der  r.  Lumbal-  und  Glutealregion,  sowie  auch  deutlich 
vermehrtes  Spannungsgefiihl  beim  LASfeGUEschen  Versuche  auf  der- 
selben  Seite. 

Fall  20.  Objektive  Anzeichen  einer  rechtsseitigen  GonarthrUis 
chronica  (ohne  Exudat).  Der  Pat.  hat  auch  selbst  oft  Knarren  in 
diesem  Gelenk  bemerkt;  dieses  soil  zuweilen  etwas  geschwollen  ge- 
wesen  sein.  Ofters  leichte  Schmerzen  im  Kniegelenk  sowie  an  der 
hinteren  Seite  des  Beines  hinauf  und  in  der  Lumbalregion  der  r 
Seite.  —  Bei  der  Untersuchung  wurde  deutliche  Druckempfindlichkeit 
der  r.  Gluteal-  und  Lumbalmuskulatur  sowie  auch  vermehrtes 
Schmerzgefixhl  in  diesen  Regionen  beim  LASl&GUEschen  Versuche  fest- 
gestellt. 

Fall  21.  Vor  9  Jahren  (l2  Jahr  alt)  wurde  der  Pat.  2  Monate 
im  Krankenhause  wegen  einer  schweren  linksseitigen  traumatischen 
Kniegelenkaffektion  gepflegt.  Seitdem  hat  er  oft  Beschwerden  im  1. 
Knie  gehabt,  bes.  nach  Anstrengungen ;  dabei  stellte  sieh  auch  Zit- 
tern  am  selben  Bein  ein.  Der  Pat.  behauptet  dieses  Bein  *schlafe 
sehr  leicht  ein»,  besonders  bei  Anlehnen  an  eine  feste  Flache  oder 
bei  liinger  anhaltender  Stellung  mit  gestrecktem  Knie.  Vor  einigen 
Jahren  wahrend  liingerer  Zeit  Riickenschmerzen ;  deswegen  aber  nur 
einen  Tag  bettlagerig.  Deutlich  vermehrter  Druckempfindlichkeit  in 
der  1.  Lumbal-  und  Glutealmuskulatur  sowie  auch  Schmerzgefiihl  beim 
LAS^GUEschen  Versuche  auf  derselben  Seite. 

Fall  22.  Vor  13  Jahren  (8  Jahr  alt)  war  der  Pat.  einen  Monat 
bettlagerig  wegen  einer  Distorsiunsfraktur  im  linken  Fuss.  Nachdem 
er  einige  Monate  hinken  musste,  wurde  er  gesund.  —  Seit  einigen  Jah- 
ren hat  der  Pat.  oft  an  Riickenschmerzen  gelitten.  Die  Fusswolbung 
ist  auf  der  1.  Seite  etwas  niedriger  als  auf  der  rechten.  —  Druck- 
empfindlichkeit der  1.   Lumbal-,  Gluteal-  und  Wadenmuskulatur. 

Fall  23.  Der  recMe  Fuss  hat  seit  einigen  Jahren  sehr  leicht  Ver- 
stauchungen.  Das  letzte  Jahr  war  dies  drei  Mai  der  Fall,  wobei  eine 
leichte  Schwellung  im  Fussgelenk  auftrat.  —  Der  Pat.  behauptet,  das 
letzte  Jahr  viel  an  Schmerzen  im  Kreuz  gelitten  zu  haben,  die  im- 
mer  etwas  nach  rechts  lokalisiert  waren.  —  Deutliche  Schmerzhaftig- 
keit  in  der  r.  Lumbalregion. 

Fall  24.  Ausgeprdgter  linksseitiger  Plattfuss  (auf  der  rechten  Seite 
nur  andeutungsweise  vorhanden.)  Leichte  Varizen  in  der  1.  Waden- 
region.  Wahrend  der  letzten  2  Jahre  oft  Schmerzen  im  Kreuz;  des- 
halb  war  der  Pat.  zuweilen  1 — 2  Tage  arbeitsunfiihig.  Die  letzte 
Zeit  auch  zeitweilig  Schmerzen  im  1.  Bein,  bes.  in  der  Knieregion. 
—  Deutliche  Druckempfindlichkeit  in  der  Muskulatur  der  1.  Lumbal- 
und  Wadenregion  sowie  auch  vermehrtes  Schmerzgefiihl  beim  LASfi- 
GUEschen  Versuch  an  derselben  Seite. 


270  FOLKE   LINDSTEDT. 

Fall  25.  Seit  ungef.  10  Jahren  (ca.  11  Jahr  alt)  hat  der  Pat, 
an  Schmerzen  im  ersten  linken  Metatarsophalangealgelenk  gelitten. 
Dieses  ist  auch  bei  Witterungswechsel  etwas  geschwollen  und  die 
Haut  etwas  gerotet  gewesen.  —  Bei  der  Untersuchung  wurde  auch  eine 
Arthritis  mit  beinah  vollstandiger  Ankj'lose  im  betr.  Gelenk  festge- 
stellt.  Da  hierdurch  die  Extension  des  grossen  Zehs  unmoglich  ist, 
bereitet  dieses  Leiden  offenbar  grosse  Schwierigkeiten  beim  Gehen. 
Der  Pat.  hat  oft  und  bes.  die  letzten  Monate  an  Riickensehmerzen 
gelitten,  deshalb  wiederholt  einige  Tage  arbeitsunfahig.  Auch  in  der 
1.  Knieregion  hatte  er  Schmerzen.  —  Ausgepragte  Schmerzhaftigkeit  in 
der  1.  Lumbal-  und  Gluteal-Region,  sowie  auch  deutliches  Schmerz- 
gefiihl  entlang  der  ganzen  hinteren  Seite  des  Beines  beim  Lasegue- 
schen  Versuche.   (Vergl.  Fall  7.) 

Fall  26.  Vor  12  J.  (9  J.  alt)  war  der  Pat.  einen  Monat  wegen 
Gelenkrheumatismus  bettlagerig.  Die  Krankheit  soil  sich  nie  wieder- 
holt haben.  —  Seitdem  hat  er  oft  an  Schmerzen  im  Riicken  und  in 
den  Beinen  gelitten,  weshalb  er  in  der  Sehulzeit  mehrmals  zu  Hause 
bleiben  musste.  Die  Riickensehmerzen,  die  der  Pat.  selbst  in  Zu- 
sammenhang  mit  seiner  in  der  Kindheit  durchgemachten  Krankheit 
bringt,  dauerten  bis  vor  5  Jahren.  Damals  waren  sie  am  starksten, 
sind  aber  seitdem  vollig  verschwunden.  —  Keine  bestimmt  lokalisierte 
Muskelempfindlichkeit  ist  feststellbar. 

Fall  27.  Vor  3  Jahren  (18  J.  alt)  war  der  Pat.  2—3  Monate 
wegen  ^Kinderldhmung^^  bettlagerig,  wobei  das  rechte  Bein  vollig  ge- 
lahmt  war.  Der  Pat.  wurde  dann  allmahlich  ganz  gesund,  nur  ist 
das  r.  Bein  leicht  »eingeschlafen»,  und  der  Pat.  hat  oft  an  Krampfen 
an  der  hinteren  Seite  der  r.  Knieregion  gelitten.  Ausserdem  oft 
leichte  Schmerzen  in  der  r.  Glutealregion.  —  Bei  der  Untersuchung 
wurde  eine  deutliehe  Schmerzhaftigkeit  an  der  r.  Glutealregion  so- 
wie auch  »positiver  LASi;GUE»  an  derselben  Seite  festgestellt. 

Diese  Equivalentfalle  scheinen  mir  in  besonders  hohem  Grade 
geeignet  zu  zeigen,  dass  es  zwischen  gewissen  »muskelrheiima- 
tisclien»  und  neuralgischen  Symptome  keinen  prinzipiellen 
Unterschied  gibt.  Die  Equivalentsymptome  sind  ndmlich  offenbar 
nur  als  abortive  Lumbago  bezw.  I schias- Symptome  anzusehen,  und 
kommen  auch  in  den  Anamnesen  der  genannten  neuralgischen 
Krankheitsbilder  vor. 

Wenn  auch  relativ  viel  seltener,  kamen  Equivalentsymptome 
natiirlich  auch  unter  den  Fallen  »ohne»  Veranderungen  (Gruppe 
III)  vor.  Bei  diesen,  sowie  bei  den  zu  derselben  Gruppe  gehoren- 
den  Lumbago-Patienten,  waren  aber  die  Schmerz-  und  Empfind- 
lichkeitssymptome  in  den  Muskeln  gewohnlich  nicht  so  scharf 
lokalisiert,   sondem   von  mehr  migrierender,   polyrheumatischer 
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und  polyneuralgischer  Art.  Gerade  diese  Patienten  waren  oft 
auffallend  sensibel  (ev.  mit  Obesitas)  und  wiesen  auch  andere 
Zeichen  konstitutioneller  Neurose  auf  (Magenbeschwerden,  Kopf- 
schmerzen,  Zittern  u.  s.  w.). 

In  vielen  Fallen  der  in  Frage  stehenden  i>'polyrheumatischem> 
oder  »poIyneuralgischem>  Zustdnden  bin  ich  auf  gewisse  Schwierig- 
keiten  gestossen,  sie  von  polyarthritischen  Leiden  zu  unterschei- 
den.  Es  ist  ja  auch  moglich,  dass  unter  den  »Pol}Theuniatoiden», 
welche  zu  der  Gruppe  III  (»oline»  Veranderungen)  gerechnet 
sind,  sich  einige  Falle  befinden,  die  richtiger  zu  der  Gruppe  »leich- 
tere)>  Polyarthritiden  gehoren.  Zu  den  Polyarthritiden  sind  aber 
in  meinen  Tabellen  nur  solche  Falle  gerechnet,  die  ausser  den 
Schmerzen  auch  Gelenkanschwellungen  und  Fiebersymptome 
in  den  Anamnesen  aufwiesen.  Ich  will  auch  darauf  aufmerksam 
machen,  dass,  wenn  ein  Patient  angibt,  er  ware  z.  B.  ein  paar 
Jahre  nach  einer  durchgemachten  typischen  Polyarthritis  eine 
Zeitlang  wegen  Riickenschmerzen  bettlagerig  oder  arbeitsun- 
fahig  gewesen,  es  nicht  leicht  ist  zu  entscheiden,  inwieweit  auch 
dieser  letztgenannte  Krankheitszustand  von  rein  polyarthriti- 
scher  Art  ist  (Affektionen  der  kleinen  Gelenke  der  Wirbelsaule) 
oder  nur  neuralgisch  ist.  In  dieser  Hinsicht  muss  also  die  Beur- 
teilung  der  »Lumbagofalle»  in  der  Gruppe  »Polyarthritiden»  im- 
mer   etwas  unsicher  bleiben.    (Vergl.  die  Falle  13  und  26!) 


Die  Ergebnisse  meiner  Untersuchungen  iiber  Ischias  und  Lum- 
bago sowie  meine  Beobachtungen  iiber  die  sogen.  Equivalent- 
symptome  scheinen  mir  darauf  hinzudeuten,  dass  alle  die  bei 
diesen  KranJcheitsbildern  in  der  Ischiasregion  oder  in  der  Lumbago- 
region  oder  gleichzeitig  in  diesen  beiden  Regionen  vorhommenden 
neuralgischen,  neuralgiformen,  myalgischen,  »miiskelrheumatischen» 
u.  a.  Symftome  eine  einheitliche  Pathogenese  und  eine  gleichartige 
Atiologie  haben  konnen.  Sie  scheinen  mir  auch  in  hohem  Grade 
dafiir  zu  sprechen,  dass  die  Anschauungsweise,  die  ich  in  meiner 
vorigen  Arbeit  dargelegt  habe,  nicht  nur  was  die  Ischias  und  die 
bei  Ischiaspatienten  vorkommende  Lumbago  betrifft,  sondern 
auch  beziiglich  der  Lumbago  im  allgemeinen  anwendbar  ist. 

Nach  dieser  Anschauungsweise  ist  also  die  Lumbago  als  eine 
hauptsdchlich  zur  Lumbalregion  lokalisierte  Irradiationsneuralgie 
anzusehen,  die  in  letzter  Hand  durch  einen  Ubererregbarkeits- 
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zustand  im  sensiblen  System  und  zwar  vor  allem  im  entsprechen- 
den  Gebiet  des  zentralen  Nervensystems  bedingt  ist.  Als  atio- 
logisch  miissen  also  bei  der  Lumbago,  wie  bei  der  Ischias,  sowohl 
loJcale  {'periferische)  als  audi  allgemeine  Mome^ite  in  Frage  kommen. 

Ich  will  nun  etwas  naher  untersuchen,  inwieweit  die  Konse- 
quenzen  meiner  Anschauungsweise  mit  den  Angaben  der  Litera- 
tur^  bezw.  mit  meinen  eigenen  Erfahrungen  liber  die  Atiologie 
der  Lumbago  iibereinstimmen. 

Von  denjenigen  Ursachen  periferischer  Reizmomente,  die  der 
Theorie  gemass  als  atiologische  bei  Lumbago  in  Frage  kommen 
konnen,  hat  man  zuerst  allerlei  faihologische  Verdnderungen  im 
hetreffenden  Gebiet,  die  zu  lohalen  Schmerzzustdnden  mit  Irradia- 
tionserscheinungen  Anlass  geben  konnen.  Dies  scheint  ja  auch 
insofern  mit  unseren  bisberigen  Ansiehten  iibereinzustimmen, 
da  man  ja  schon  seit  langem  die  Lumbago  in  atiologisclien  Zu- 
sammenhang  mit  vielen  mehr  oder  weniger  schmerzhaften  Pro- 
zessen  besonders  traumatischer  und  inflammatoriscber  Art  ge- 
bracht  bat,  die  in  den  Muskeln,  Fascien  oder  Periostteilen  des 
Riickens  oder  in  den  Knochenpartien  oder  Kleingelenken  der 
Wirbelsaule  lokalisiert  sind.  Auch  lokale  Einwirkung  in  der  Form 
von  Kalte,  Zug,  Feuchtigkeit  u.  s.  w.  ist  ja  schon  vorher  als  Ur- 
sache   der  Lumbago  hervorgehoben. 

Nach  der  Theorie  konnen  ja  die  bei  der  Lumbago  atiologisch 
wirkenden  Reizmomente  auch  durch  Muskelhyperfunktion  zu 
Stande  kommen.  Die  Ursachen  dieser  Reizmomente  konnen 
erstens  in  Muskeliiberanstrengungen  infolge  besonderer  Arbeits- 
verJidltnisse  u.  dgl.  gesucht  werden.  Auch  in  dieser  Hinsicht 
scheint  die  Erfahrung  die  Richtigkeit  meiner  Theorie  schon 
bestatigt  zu  haben,  indem  es  ja  als  eine  bekannte  Tatsache  gilt, 
dass  Uberanstrengungen  der  Riickenmuskeln  beim  Reiten,  Turnen, 
Heben,  bei  Arbeiten  in  vorniibergebeugter  Stellung  u.  dgl.  Anlass 
zu  Lumbago  und  ahnlichen  Riickenschmerzen  geben  konnen. 

Zweitens  kann  aber,  wie  oben  erwahnt,  eine  gewohnlicherweise 
chronischere  Form  von  Hyperfunktion  in  den  Riickenmuskeln 
entstehen  als  Folge  derartiger  Veranderungen  und  Krankheits- 
zustande,  die  auf  statischem  oder  dynamischen  Wege  Storungen 
in    der    Funktion    der    Riickenmuskeln    hervorrufen.     Man  hat 


^  Eine  gute  Ubersicht  des  gegenwartigen  Standes  der  Lnmbago-Frage  findet 
man  in  einer  neulich  erschienenen  Arbeit,  die  von  Zollinger  nnter  Mitwirkung 
von  sieben  verscbiedenen  Forscbem  heransgegeben  ist  (Beitrage  zur  Lumbago- 
Frage.     Bern  1919.) 
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hierbei  zunachst  an  alle  in  den  Weich-  und  Knochen-Teilen  dea 
RilcJcens  lohalisierten  Verdnderungen  zu  denken,  die  auf  die  Trag- 
fdhigkeit  und  auf  die  Biegsamkeit  des  Riickens  und  besonders  des 
Ruckgrats  beeintrdchtigend  wirken.  Es  ist  zu  bemerken,  dass  die 
Scbmerzen  bei  diesen  Riickenveranderungen  nicht  notwendiger- 
weise  in  der  Nahe  der  Veranderungen  lokalisiert  sein  miissen,  indem 
eine  typische  Lumbago  sebr  wohl  von  einer  z.  B.  hoher  hinauf 
belegenen  Wirbelveranderung  abbangig  sein  kann.  Die  bier 
gemeinten  Biickenveranderungen  will  ich  folgendermassen  zu- 
sammenfassen:  Anomalien,  Deformitaten,  ankylotiscbe  Prozesse 
und  andere  als  »statische  Anomaliem>  wirkende  Krankbeitszu- 
stande  in  der  Wirbelsaule  (gebeilte  Spondylitiden  und  Frakturen 
u.  s.  w.)  oder  im  Muskelsystem  (muskulare  Scbwacbezustande 
u.  dgl.).  Als  statiscbe  Anomalien  konnen  selbstverstandlich  aucb 
die  aus  anderem  Gesicbtspunkt  oben  erwabnten  scbmerzbaften 
Veranderungen  im  Riicken  sowie  Obesitas  gelten. 

Die  atiologiscbe  Bedeutung  aller  dieser  auf  statiscb-dynami- 
scbem  Wege  wirkenden  Kiickenveranderungeti  scbeint  mir  nicbt 
geniigend  gescbatzt  zu  sein.  Es  feblt  jedocb  in  der  Literatur 
keineswegs  an  Angaben,  denen  gemass  z.  B.  Scoliosen,  ausgebeilte 
Spondylitiden  und  Wirbelfrakturen  fiir  das  Entsteben  der  Lum- 
bago disponieren.  In  neuerer  Zeit  bat  ja  iibrigens  Schantz  sebr 
kraftig  betont,  dass  Insuffizienzzustande  der  Wirbelsaule  auf 
analoge  Weise  zu  Riiekenscbmerzen  Anlass  geben  konnen  wie 
z.  B.  ein  Plattfuss  zu  Plattfussbescbwerden.  Als  »Insuffizienzia 
vertebrae»  bat  aucb  Schantz  eine  bauptsacblicb  von  Riieken- 
scbmerzen und  Kontraktursymptomen  bestebendes  Symptomen- 
bild  bezeicbnet,  bei  dem  oft  aucb  Iscbiassymptome  vorkommen 
sollen.  In  vielen  dieser  Falle  bat  er  aucb  als  Unterlage  der  vor- 
ausgesetzten  Wirbelsauleninsuffizienz  organische  Veranderungen 
nacbweisen  konnen,  die  gerade  aus  derartigen  »statiscben»  Wirbel- 
saulenveranderungen  bestanden,  die  icb  oben  besprocben  babe. 
—  Die  ScHANTZscbe  Auffassungsweise  ist  aucb  in  schoner  Weise 
von  Plate  und  Kahlmeter  bei  der  Erklarung  der  bei  der  Spon- 
dylitis deformans  so  oft  vorkommenden  Lumbagosymptome  ver- 
wertet  worden. 

In  den  meisten  Fallen  der  ScHANTZscben  Symptomenkomplex 
»Insuffizienzia  vertebrae*  konnen  aber  keine  organischen  Ver- 
anderungen als  Unterlage  der  Riickgratsinsuffizienz  nachgewiesen 
werden.  Schantz  bat  deswegen  angenommen,  dass  in  diesen 
Fallen   eine   Art   funktioneller   Insuffizienz   in   der   Wirbelsaule 
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vorhanden  sein  muss.  Diese  Annahme  kann  aber  in  keiner  Weise 
bewiesen  werden.  Meiner  Meinung  nach  ist  iibrigens  diese  Ar- 
beitshypothese  fiir  die  Erklarung  derartiger  Falle  kaum  mehr 
notwendig.  Denn  meiner  Untersuchungen  gemass  gibt  es  noch 
eine  ganze  Gruppe  periferischer  Momenta,  die  zu  Liimbago- 
symptomen  Anlass  geben  konnen.  Diese  Ursachsmomente  sind, 
soviel  ich  weiss,  bisher  von  keinem  Forscher  beachtet  worden. 

Ich  denke  hier  an  die  ganze  Menge  der  in  den  unteren  Extremi- 
tdten  im  Becken  oder  in  dessen  Umgebung  lokalisierten  Verdnder- 
ungen,  die  aui  die  oben  erwalinte  Weise  zu  Hyperfunktion  be- 
sonders  der  Muskelgruppen  fiihren  miissen,  die  bei  der  Lumbago 
angegriffen  sind.  Wie  ich  es  scbon  oben  naher  auseinandergesetzt 
babe,  konnen  hierbei  beinabe  alle  in  den  unteren  Extremitaten 
u.  s.  w.  lokalisierten  Veranderungen  in  Frage  kommen,  die  zu 
Storungen  der  normalen  Muskelfunktion  beim  Gehen  Anlass  geben, 
Auf  dieselbe  Weise  miissen  iibrigens  auch  hochgradige  tlberan- 
strengungen  beim  Gehen  an  und  fiir  sick  wirken  konnen. 

Da  aber  nach  der  Theorie  die  Lumbagosymptome  von  Irradia- 
tionscharakter,  d.  h.  von  reflektorischer  Natur  sind,  kann  man 
sich  auch  die  Moglichkeit  denken,  dass  die  auslosenden  periferi- 
schen  Reizmomente  in  entfernter  gelegenen  Organen  lokalisiert  sind. 
Man  hatte  dann  mit  Reflexschmerzen  in  bisher  allgemeiner  aner- 
kanntem  Sinne  zu  tun.  Es  ist  ja  auch  bekannt,  dass  bei  gewissen 
Krankheitszustanden  der  Nieren,  der  Gallenblase,  der  Pleura, 
der  Genitalia,  des  Ventrikels  u.  s.  w.  die  Patienten  Schmerzen 
im  Riicken  empfinden  konnen.  Meiner  Erfahrung  nach  geben 
aber  diese  Veranderungen  nur  dann  Anlass  zu  Symptomen  in 
den  an  der  Hinterseite  gelegenen  Riickenmuskeln,  wo  die  normale 
Funktion  dieser  Muskulatur  beim  Gehen,  Stehen  oder  Atmen 
gestort  wird. 

Von  alien  den  erwahnten  als  atiologisch  in  Betracht  kom- 
menden  periferischen  Reizmomenten  scheinen  mir  diejenigen  die 
grosste  praktische  Rolle  zu  spielen,  die  chronischer  Natur  sind. 
Nach  meiner  Erfahrung  sind  auch  bei  der  Lumbago  wie  bei  der 
Ischias  diejenigen  Veranderungen  als  die  von  dtiologischem  Stand- 
punkt  wichtigsten  anzusehen  die  als  statische  Anomalien  wirken. 
—  Die  atiologische  Bedeutung  gewisser  akuter  tjberanstren- 
gungen,  Verhebungen,  Muskelzerreissungen,  Erkaltungen  u.  dgl. 
sowie  auch  Krankheitszustiinde  in  enfernteren  Organen  scheint 
mir  dagegen  geringer  als  man  es  sich  gewohnlich  vorstellt.  In 
derartigen    Fallen,   wo  solche  Momente  den  Schmerzanfall  aus- 
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zulosen  scheinen,  diirfte  man  meistenteils  auch  chronisch  wir- 
kende  Ursachsmomente  nachweisen  konnen,  und  zwar  bei  alte- 
ren  Patienten  vor  allem  in  der  Form  einer  Spondylitis  defor- 
mans, bei  jiingeren  in  der  Form  einer  Riickendeformitat,  einer 
Kniegelenksaffektion,  einer  statischen  Anomalie  u.  s.  w.  Trotzdem 
konnen  selbstverstandlich  die  erwahnten  akuten  Momente  fiir  das 
Auslosen  des  neuralgischenAnfallesBedeutunghaben,indem  sie  im- 
mer  einen  akuten  Zuschuss  von  periferischer  Reizmenge  bedeuten. 

Wie  es  aus  den  obigen  Untersuchungen  und  Auseinanderset- 
zungen  hervorgehen  diirfte,  konnen  also  meines  Erachtens  peri- 
ferische  (organiscbe)  Ursachsmomente  bei  Lumbago  in  weit 
grosserem  Umfange  nachgewiesen  werden,  als  man  es  sich  bisher 
vorgestellt  hat.  Und  doch  habe  ich  im  Gegensatz  zu  den  meisten 
frulieren  Forschern  die  Lumbago  als  ein  auf  funktionellem  Wege 
entstandenes  Krankheitsbild  angesehen.  Wenn  dies  richtig  ist, 
folgt,  dass  den  Lumbagosymptomen  nicht  notwendigerweise 
hinsichtlich  ihrer  Ausbreitung  ein  organisches  Leiden  entsprechen 
muss.  Damit  stimmen  auch  die  Ergebnisse  der  pathologisch- 
anatomischen  Untersuchungen  iiber  Lumbago,  die  bisher  aus- 
gefiihrt  sind,  iiberein.  Es  ist  namlich  hierbei  nicht  gelungen  in 
den  excidierten  schmerzenden  Muskelpartien  irgendwelche  mi- 
kroskopische  Veranderungen  nachzuweisen  (Schmidt,  Auer- 
bach). 

Wie  erwahnt,  sind  aber  die  Ursachen  der  Lumbago  nach  der 
»funktionellen»  Anschauungsweise  keineswegs  nur  periferischer 
Natur.  Wie  bei  der  Ischias  kann  namlich  auch  bei  der  Lumbago 
alles,  was  iiberhaupt  auf  das  sensible  Nervensystem  im  ganzen 
erregbarkeitssteigernd  ivirkt,  von  atiologischer  Bedeutung  sein. 
Die  Erfahrung  scheint  auch  in  dieser  Hinsicht  die  Theorie  gewis- 
sermassen  schon  bestatigt  zu  haben.  Es  fehlen  namlich  in  der 
Literatur  keineswegs  Angaben,  nach  denen  z.  B.  Infektionen, 
Intoxikationen,  meteor ologische  Einjlusse  und  neurotische  Zustdnde 
als  atiologisch  bezw.  disponierend  bei  Lumbago  wirken  konnen. 
Die  atiologische  Bedeutung  dieser  generellen  Momente  und  be- 
sonders  der  konstitutionellen  Neurose  scheint  mir  aber  im  all- 
gemeinen  gar  zu  wenig  beachtet  zu  sein.  Ubrigens  ist  die  Art  der 
Wirkung  dieser  Momente  nach  meiner  Theorie  eine  ganz  andere, 
als  man  es  sich  gew5hnlich  vorstellt.  Einer  Lumbago  in  Zusam- 
menhang  mit  z.  B.  einer  akuten  Infektion  braucht  namlich  nicht 

19 — 211072.   Acta  med.  Scandinav.    Vol.  LV. 


276  FOLKE   LINDSTEDT. 

notwendig  eine  auf  metastatischem  Wege  entstandene  inflamma- 
torische  Myitis  zugrunde  zu  liegen,  denn  es  geniigt  die  Annahme, 
dass  die  Infektion  eine  allgemeine  Uberempfindlichkeit  im  sen- 
sibleii  System  lierbeifiilirt,  und  dass  die  Liimbalregion  ein  Locus 
minoris  in  oben  angedeutetem  Sinne  ist.  Dies  stimmt  iibrigens 
mit  der  Erfahrung,  dass  bei  Infektionen,  Witterungswechsel, 
psychische  Depressionen  u.  s.  w.  neuralgische  bezw.  »r]ieuma- 
tisehe»  Schmerzen  oft  gerade  in  solcben  Korperteilen  auftreten, 
in  denen  sicb  schon  vorher  Reizzustande  vorfinden  oder  vorge- 
funden  haben  (z.  B.  in  einem  ev.  geheilten  traumatischen  Schaden. 
Vgl.  das  Verhalten  des  »Rheumatismus»  bei  Witterungswechsel.) 

Ich  will  aber  nicbt  leugnen,  dass  man  bei  der  Lumbago  oft 
nicht  im  Stande  ist,  weder  objektiv  noch  anamnestisch,  irgend- 
welche  periferische  Momente  nachzuweisen,  die  die  Lokalisation 
der  Neuralgie  erklaren  konnen.  Hierzu  ist  aber  zu  bemerken, 
dass  in  dieser  Beziebung  die  Diagnose  schon  aus  dem  Grunde 
oft  unvollstdndig  werden  muss,  dass  die  periferischen  Momente 
gar  nicht  bedeutend  sein  miissen.  Gerade  in  solchen  Fallen,  wo 
keine  oder  nur  unbedeutende  periferische  Momente  nachgewiesen 
werden  konnen,  wird  man  auch  oft  feststellen  konnen,  teils  dass 
die  einer  allgemeinen  Hypersensibilitat  bedingenden  Momente 
(s.  oben)  mehr  hervortretend  sind,  teils  dass  die  Schmerzen  nicht 
so  konstant  und  beziiglich  der  Lokalisation  nicht  so  beschrankt 
sind.  Sie  sind  dann  namlich  oft  von  mehr  ausgepragt  migrierender, 
folyneuralgischer  oder  polyrheumatischer  Art.  Es  lasst  sich  den- 
ken,  dass  in  derartigen  Fallen  schon  physiologische,  z.  B.  durch 
die  normale  Muskeltatigkeit  hervorgerufene  Reizzustande,  aus- 
reichen,  um  die  pathologischen  Schmerzreaktionen  hervorzurufen. 
Wenn  hierbei  die  Schmerzen  sich  besonders  oft  in  der  Lumbal- 
region  lokalisieren,  scheint  dies  nicht  ganz  unerklarlich,  wenn 
man  bedenkt  in  wie  hohem  Grade  das  Muskelsystem  gerade  dieser 
Region  beim  Gehen  beteiligt  ist. 

Man  muss  also  im  einzelnen  Falle  bei  Lumbago  sowie  bei 
Ischias  immer  das  Verhdltnis  zwischen  periferischen  lokalen  Mo- 
menten  und  dem  allgemeinen  sensiblen  Erregharkeitszustand  he- 
rucksichtigen.  Dies  scheint  mir  besonders  dann  notwendig,  wenn 
es  gilt  die  sogar  dominierende  dtiologische  Rolle  der  Neurose  zu 
beurteilen.  Wo  die  Neurose  von  den  Arzten  iiberhaupt  als  atio- 
logisch  beachtet  wird,  geschieht  es  gew5hnlich  in  der  Weise,  dass 
man  differentialdiagnostisch  zu  entscheiden  versucht,  ob  man  es 
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mit  einer  »funktionellen»  oder  mit  einer  »orgaiiisclien»  Lumbago 
bezw.  Ischias  zu  tun  bat.  Eine  derartige  Fragestellung  scbeint 
mir  aber  prinzipiell  unricbtig,  denn  nacb  meiner  Auffassung 
sind  die  genannten  Krankbeitsbilder  immer  nur  durcb  rein  funk- 
tionelle  Scbmerzsymptome  gekennzeicbnet.  Man  muss  aber 
immer  das  periferiscbe  Moment  nacbzuweisen  versucben,  das  die 
spezielle  Lokalisation  der  Scbmerzausserung  bedingt.  Gelingt 
dies,  gilt  es  dann  zu  entscbeiden,  in  welcbem  Grade  die  funktionelle 
Scbmerzreaktion  im  Verbaltnis  zu  der  periferiscben  Ursacbe  als 
patbologiscb  anzuseben  ist  und  inwieweit  die  patbologiscbe 
Reaktionsweise  des  Nervensystems  durcb  ev.  nacbweisbare  all- 
gemeine  Momente  (s.  oben)  erklart  werden  kann.  Wo  als  Ursacbe 
der  Neuralgic  z.  B.  nur  eine  Neurose  nacbgewiesen  werden  kann, 
ist  also  die  Diagnose  streng  genommen  immer  unvollstandig. 
Wenn  aber  die  neurotiscbe  Komponente  dabei  bemerkenswert 
gross  ist,  bat  man  Grund  zu  der  Annabme,  dass  diese  Unvoll- 
standigkeit  wenigstens  von  tberapeutiscbem  Gesicbtspunkte  aus 
von  geringerer  Bedeutung  ist. 

In  Bezug  auf  die  Atiologie  der  Lumbago  will  icb  nocb  binzu- 
fiigen,  dass  man  bei  dieser  wie  bei  alien  Scbmerzausserungen 
iiberbaupt  immer  mit  der  Summe  oiler  vorhandenen  schmerzer- 
zeugenden  Momente  zu  rechnen  hat,  seien  sie  lokaler  oder  allgemeiner 
Art. 


Scbliesslicb  will  icb  betonen,  dass  meine  Anscbauungsweise 
nur  als  eine  Arbeitsbypotbese  zu  betracbten  ist,  deren  wicbtigste 
Aufgabe  ist,  unsere  Erfabrungen  iiber  Lumbago  in  einfacber 
Weise  zusammenzufassen  und  die  Aufmerksamkeit  auf  die  atio- 
logiscbe  Bedeutung  gewisser  bisber  nicbt  geniigend  beacbteter 
Momente  zu  lenken.  Als  wicbtigste  Ergebnisse  meiner  Unter- 
sucbungen   scbeint  mir  bervorzugeben,   dass 

1)  die  Lumbago  ein  Krankheitsbild  von  hawptsdchlich  neuralgi- 
scher  Natur  ist,  deren  Atiologie  und  Pathogenese  in  heachtenswert 
vielen  Fallen  von  derselben  Art  wie  die  der  Ischias  ist,  und  dass 

2)  viele  in  der  Lumbago-  bezw.  in  der  Ischiasregion  auf  tret  en- 
den  sog.  myalgischen  oder  muskelrheumatischen  Symtome  nur  als 
abortive  Lumbago-  bezw.  Ischias-Symtome  aufzufassen  sind. 
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Resume. 

The  writer  proceeds  from  the  results  of  his  previous  investi- 
gations of  sciatica.  (Acta  medica  scand.  Vol.  LIII  Fasc.  III. 
1920.).  According  to  these  researches  a  great  number  of  hetero- 
geneous peripheric  pathologic  changes,  localized  to  the  lower 
extremities,  the  back  or  the  pelvis,  are  of  setiological  importance 
as  regards  the  origin  of  sciatica.  This  disease  is  regarded  by  the 
author  as  an  irradiating  or  reflected  neuralgia,  thus  being  always 
secondary  to  stimuli  from  the  peripheric  nervous  system. 

The  writer  also  shows,  how  in  patients  suffering  from  sciatica, 
lumbago-symptoms  not  only  frequently  occur  as  partial  symptoms 
of  sciatica,  but  also  in  its  anamnesis  in  form  of  isolated  symptoms. 
He  declares  this  form  of  lumbago  (in  sciatica-patients)  to  be  of 
the  same  neuralgic  nature  and  to  have  the  same  causes  of  disease 
as  sciatica  itself.  —  The  relations  between  sciatica  and  lumbago 
is  illustrated  by  an  analysis  of  the  function  of  the  lumbar  muscu- 
lature, this  function  being  intimately  connected  with  the  action 
of  the  muscles  of  the  lower  limbs  whilst  walking.  That  is  to  say, 
the  writer  considers,  that  both  sciatica  and  lumbago,  in  confor- 
mity with  certain  other  neuralgic  symptoms  (compare  professio- 
nal neuralgias  and  static  pains),  can  be  caused  by  muscular 
hyperfunction. 

The  writer  further  tries  to  investigate  how  far  even  other  forms 
of  lumbago  (in  non-sciatica-patients)  may  be  in  causal  connection 
with  such  peripheric  changes,  as  may  be  regarded  of  setiological 
importance  as  regards  the  origin  of  sciatica.  For  this  purpose 
he  has  examined  a  material  of  1  578  conscripts.  This  material 
was  distributed  into  3  groups,  and  marked  as  follows:  »more 
severe»  (group  I),  »easier»  (group  II)  or  >mo  changes*  (group  III); 
the  writer  having  whenever  opportunity  offered  itself  taken  an 
objectiv  point  of  view,  and  where  not,  he  did  rely  on  anamnesis. 

The  pathologic  changes  and  diseases  here  considered  consisted 
of:  1)  Affections  of  the  back,  2)  the  pelvis  and  its  surroundings, 
3)  Affections  of  the  hip  joint  and  the  femur,  4)  Affections  of  the 
knee-joint,  5 — 7)  Genu  valgum,  varum  and  recurvatum,  8) 
Injuries  of  the  foot,  9)  Flat  foot,  10)  Anomalies  of  the  foot,  11) 
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Polyartliritis,  12)  Varices,  13)  »Static  weakness*,  14)  Fracture 
of  the  lower  legs,  and  15)  Certain  other  affections. 

The  author  finds,  that  among  318  cases  belonging  to  group  I, 
78  cases  had  suffered  from  »lumbago»,  whereas  among  864  cases 
belonging  to  group  III,  only  15  cases  of  »lumbago»  were  stated. 
(Among  the  remaining  396  cases,  group  II,  there  were  24  cases 
of  »lumbago».)  Hence  the  writer  concludes,  that  in  many  of  his 
cases  of  »lumbago»  the  changes,  that  had  been  pointed  out,  must 
have  been  of  seti ©logical  importance  for  the  origin  of  lumbago. 
Also  several  other  circumstances  (localization  of  the  symptoms 
etc.)  as  well  as  17  related  histories  of  disease  are  arguing  in 
favour  of  the  probability  of  this  conclusion. 

The  examined  material,  including  also  14  cases  of  sciatica, 
seems  even  to  a  higher  degree  to  bear  out  the  author's  previously 
expressed  opinion,  that  those  changes  are  of  setiological  import- 
ance also  as  regards  the  origin  of  sciatica. 

Upon  this  the  writer  relates  10  histories  of  disease  of  so-called 
equivalent-cases,  showing  certain  less  prononuced  neuralgic 
or  »rheumatic  muscular»  symptoms  in  the  lumbar  region  or  in 
the  »sciatic  region»  or  in  both  these  regions  simultaneously.  These 
symptoms,  also  seeming  to  be  causal  connected  with  changes 
of  the  said  kind,  are  regarded  by  him  as  abortive  lumbago-respec- 
tively  sciatic  symptoms.  The  setiological  function  of  the  change 
being  unilateral,  these  »equivalent  symptcms»  are  —  in  analogy 
with  the  more  typical  sciatic  and  lumbago  symptoms  —  as  a  rule 
unilateral,  and  localized  to  the  same  side  as  the  change. 

The  writer  is  particularly  calling  attention  to  the  fact,  that  for 
the  origin  of  lumbago  as  well  as  of  sciatica,  peripheric  changes  and 
diseases  can  be  of  setiological  importance  even  when  the  changes 
in  question  only  can  be  pointed  out  in  the  anamnesis. 

Finally  the  writer  is  propounding  a  theory  of  the  aetiology  and 
the  pathogenesis  of  lumbago.  This  theory,  in  essential  parts, 
agrees  with  his  previous  statements  concerning  sciatica.  His 
point  of  view  regarding  lumbago  may  briefly  be  summarized  as 
follows: 

Lumbago  is  to  be  regarded  as  an  irradiating  or  reflected  neuralgia. 
Thus  a  great  number  of  different  forms  of  peripheric  stimulations, 
being  of  such  a  nature  and  localization,  that  an  irradation  of  pain 
in  the  lumbar  region  can  be  provoked,  may  be  of  cetiological  importance 
for  the  origin  of  the  neuralgia. 

The  neuralgic  pain  reaction  in  question  however,  usually  more  or 
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less  ^pathologic  in  regard  to  the  peripheric  stimulation,  seems  as  a  rule 
to  imply  a  ^neuralgic  dispositions  for  its  origin,  that  is  a  state  of 
general  hypersensihility  in  the  central  nervous  system.  Here  the 
constitutional  neurosis  seems  especially  to  he  of  importance.  But 
other  momenta  too  may  from  the  same  point  of  view  act  CBtiologically, 
such  as  psychic  depression,  infection,  intoxication,  cachexias,  mete- 
orological influences  and  so  forth. 

The  localization  of  neuralgia  to  the  lumbar  region  is  determined 
by  the  peripheric  stimulation.  The  causes  of  the  peripheric  stimulus 
might  in  most  cases  of  lumbago  be  pointed  out  objectively  or  anamnes- 
tically.  They  might  consist  of  all  kinds  of  injuries  (trauma,  cold- 
ness etc.),  or  of  active  pathologic  changes  in  the  spine  or  in  the  soft 
parts  of  the  lumbar  region  (spondylitis,  muscular  rupture  etc.)  or 
possibly  in  certain  visceral  organs  (renal  deseases  etc.).  Of  greater 
importance,  however,  seem  to  he  all  momenta,  that  somxhow  lead 
to  hyperfunction  of  the  muscular  system  of  the  lumbar  region.  Thus 
a  great  number  of  different  anomalies,  deformities,  anchylosing 
processes,  painful  lesions  or  certain  other  states  of  disease  (obesitas, 
muscular  weakness  etc.),  which  are  followed  by  disorders  in  the 
muscular  function  brought  on  by  walking  and  standing,  may  be  able 
to  provoke  lumbago.  The  changes  acting  cetiologically  in  this  way 
may  be  localized  not  only  to  the  lumbar  region,  but  also  to  other 
parts  of  the  back,  as  well  as  to  the  lower  extremities  of  or  the  pelvis, 
or  the  annexed  organs. 

Sciatica  and  lumbago,  as  well  as  certain  other  neuralgic  or  so 
called  rheumatic  muscular  symptoms  in  these  regions  are  from  a 
pathogenetic  and  even  from  an  (Etiological  point  of  view  to  be  regarded 
as  equivalent  neuralgic  diseases. 


(From  St.  Johannes  Stiftelse  Dr  Fr.  VOGELros  and  Aim.  Hospt.  Dr. 

I.  Stein. 


Spontaneous  Variations  in  the  Strength  of  the 
Wassermann  Reaction. 


By 
Dr.  TH.  E.  HESS  THAYSEN. 


It  is  a  common  experience  that  two  Wassermann  tests  made 
on  the  same  patient  are  not  always  of  the  same  strength,  even 
when  the  patient  has  not  been  treated  and  no  new  symptoms 
have  appeared  in  the  interval.  Such  variations  can  be  attributed 
either  to  experimental  error  in  carrying  out  the  test,  or  to  spon- 
taneous changes  in  the  amount  of  the  substance  on  which  the 
reaction  depends.  These  spontaneous  variations  in  the  Wasser- 
mann Reaction's  titra  are,  so  far  as  I  know,  only  superficially 
dealt  with  in  the  Danish  literature.  In  the  foreign  literature 
I  have  only  been  able  to  find  one  series  of  experiments  touching 
on  this  point,  which  were  carried  out  by  Craig^  on  10  syphilitic 
prisoners  in  the  primary,  secondary  and  latent  stages.  All  the 
patients  showed  variations  in  the  strength  of  the  Wassermann 
Reaction.  I  will  quote  a  few  examples,  choosing,  for  the  sake  of 
comparison,  the  quantities  of  serum  from  his  experiments  which 
are  roughly  the  same  as  those  commonly  used  in  Denmark.' 

'  Tl.  Americ.  Med.  Assoc.  1917,  p.  1232. 

*  The  largest  amount  of  serum  used  by  Craig  was  0.1  c  c.  He  uses  the 
following  signs,  — 

+  +    for       0         haemolysis 

+       >     <  50  ?^  > 

+  —    >     >  50  %  > 

—       >  complete    »         =  negative  reaction. 

All  the  Wasseemakn  tests  in  this  paper  were  made  at  the  State  Serum  In- 
stitute, Copenhagen,  and  the  standard  technique  employed  is  described  by  Boas 
in  >Die  WASSEBMAKNsche  Reaktion>,  1914. 
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Latent  Syphilis. 

Qnantity  of  Serum  Day. 

C.  C.  1st         2n<i  3rd         4th  5th  gth  7th 

0.1 ++       +        ++       +        ++++       + 

0.04 +  +—  +  +—++++  + 

0.02 +—        —  —  —        ++++        — 

Secondary  Syphilis. 
Quantity  of  serum  Day. 

C.   C.  Ist  2nd        3rd  4th  5th  gth         7th 

0.1 +++—       +  +       +++++  + 

0.04 +—        —        +—        —  +         +_+  — 

0.02 —  —  +—        —  — 

Primary  Syphilis. 
Qnantity  of  serum  *  Day. 

C.   C.  1st  2nd        3rd  4th  5th  gth        7th 

0.1 +       ++++        +       ++        +       +  + 

0.04 +  ++         +  +—      ++  +         +   + 

0.02 +         ++        —  —  +  —        +   + 

In  the  first  series  it  will  be  seen  that  the  titra  varies  between 
complete  and  partial  inhibition  during  the  first  four  days,  for 
0.1  c.  c.  of  patient's  serum,  which,  as  we  shall  see  later  on,  lies 
within  the  experimental  error  of  the  technique  as  performed  at 
the  Danish  State  Serum  Institute.  A  spontaneous  variation 
occurs  between  the  4th  +  5th  days  and  again  between  the  6th  + 
7th  days,  as  seen  in  the  tubes  containing  0.04  c.c.  and  0.02  c.c. 
of  serum.  The  differences  shown  in  the  table  correspond  to  varia- 
tions from  20  %  -  -  60  %  -  -  100  %  to  0  %  -  -  0  %  -  -  0  %;  and  from 
0  %  -  -  0  %  -  -  0  %  to  20  %  -  -  40  %  -  -  100  %  as  estimated  at 
the  State  Serum  Institute.  In  the  second  series  there  are  no 
variations  which  lie  outside  the  experimental  error.  In  the  third 
series  spontaneous  variations  occur  on  the  last  three  days,  — 
the  percentages  of  haemolysis  would  here  be  0  -  -  0  -  -  20;  20  -  -  40 
-  -  100;  0  -  -  0-  -  0.  On  the  whole,  however,  Craig's  experiments 
are  difficult  to  compare  with  mine,  as  he  has  used  a  different 
technique.  Nor  does  he  give  the  experimental  error  of  his  method, 
and  in  the  short  summary  of  his  paper  which  is  at  my  disposal, 
he  does  not  mention  whether,  at  the  same  time,  his  patients  were 
under  treatment.  As  regards  the  technique  used  at  the  Danish 
State  Serum  Institute,  Boas  and  Thomsen^  have  given  the  experi- 

*  Ugeskrift  f.  Lseger,  1918  No.  33.  The  limits  of  the  error  in  titration  were 
fixed  by  Boas  and  Thomsen  by  using  the  same  amount  of  patient's  serum  and 
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mental  error  as  follows.  The  difference  between  two  adjacent 
tubes  in  the  series  showing  partial  inhibition  and  complete  haemo- 
lysis respectively,  is  within  the  limits  of  error.  In  the  case  of 
complete  inhibition  the  difference  between  two  adjacent  tubes 
showing  no  haemolysis  lies  within  the  experimental  error,  and 
differences  in  the  figures  for  partial  haemolysis  are  then  valid. 
For  example  as  regards  the  strength  of  the  Wassermann  Re- 
action, 


s 

0.2  . 
0.1  . 
0.05 

0.025 

0.2  . 
0.1  . 

erum 
c.c. 

0.2  . 
01  . 
0.05 
0.025 

0.2  . 
0.1  . 


Haemolysis 

% 

Serum 
c.c. 

Haemolysis 

% 

0 

is  equivalent  to 

0.2 

0 

0 

0.1 

60 

60 

0.05 

100 

100 

60 

is  equivalent  to 

0.2 

0 

100 

0.1 

60 

0.05 

100 

0 

is  stronger  than 

0.2 

0 

0 

0.1 

60 

10 

0.05 

100 

100 

60 

is  weaker  than 

0.2 

0 

100 

0.1 

10 

0.05 

100 

Boas  &  Thomsen  emphasize  that  because  a  difference  in  two 
tubes  falls  within  the  experimental  error  we  are  not  justified  in 
concluding  that  it  is  not  an  expression  of  a  more  or  less  well  marked 
variation.  In  judging  the  spontaneous  variations  in  my  experi- 
ments I  have  naturally  allowed  for  the  experimental  error  of 
the  method,  but  as  regards  the  stronger  reactions  I  have  regarded 
the  difference  of  a  »zero)>  summarily  as  lying  within  the  limits 
of  error  and  I  have  then  neglected  the  figures  for  partial  haemo- 
lysis.   In  the  case  of  reactions  which  showed  only  partial  inhibi- 

the  same  mixture  of  the  other  substances  which  take  part  in  the  reaction  in 
simultaneous  experiments.  Whether  similar  changes  occur  from  day  to  day  within 
these  other  substances  causing  variations  in  the  strength  of  the  reaction,  is  not 
yet  absolutely  decided.  If  this  is  the  case  the  variations  which  we  now  take  to 
be  caused  by  alterations  in  the  content  of  active  substancy  in  the  patient's  serum, 
could  be  attributed  partly  or  completely  to  changes  in  the  other  components. 
But  whatever  the  explanation,  from  a  practical  point  of  view  we  have  to  reckon 
with  the  presence  of  the  variations  and  attempt  to  interpret  them. 
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tion  variations  towards  a  negative  reaction  are  included  in  the 
tables  on  account  of  their  clinical  significance  in  spite  of  the  fact 
that  they  lie  within  the  experimental  error  according  to  Boas  & 
Thomsen. 

The  material  for  my  experiments  consisted  of  66  patients  on 
whom  185  Wassermann  Reactions  were  carried  out.  Of  these 
patients  44  denied  ever  having  had  syphilis  or  being  treated  for 
it.  The  remaining  22  were  syphilitic,  21  of  them  having  been 
previously  treated,  but  between  the  last  treatment  and  the  first 
Wassermann  test  there  was  an  interval  of  at  least  10  years,  so 
that  treatment  can  hardly  be  considered  to  have  any  influence 
on  the  present  variations.  Clinical  symptoms  were  present  in 
23,  12  were  suspects,  and  31  showed  no  signs  of  syphilis  at  all. 
All  the  patients  came  from  St.  Johannes  stiftelse,  Almindeligt 
Hospital,  or  »De  gamles  By»,  and  most  of  them  had  either  been 
inmates  of  these  institutions  for  many  years  (as  long  as  20 — 30 
years)  or  had  been  admitted  many  times,  often  being  moved  from 
one  to  the  other.  Their  clinical  notes  therefore  afforded  a  check 
on  their  statements.  The  material  is  thus  particularly  well  suited 
for  the  investigation  of  spontaneous  variations  in  the  strength 
of  the  Wassermann  Reaction,  but  other  circumstances  have 
contributed  to  taint  it  with  a  certain  amount  inheterogeneity, 
both  as  regards  the  number  of  tests  performed  on  the  same  indi- 
vidual and  also  with  reference  to  the  time  which  elapsed  between 
the  tests.  In  25  cases  3  or  more  (up  to  8)  tests  were  done  on  the 
same  patient;  in  41  cases  only  2.  In  36  cases  there  was  an  interval 
of  about  a  year  between  the  first  and  last  tests,  in  19  about  half 
a  year  and  in  11  more  than  a  year.  In  spite  of  this  I  hope  my 
results  will  have  a  certain  amount  of  interest.  Before  discussing 
the  spontaneous  variations  in  the  positive  Wassermann  Reaction, 
I  will  quote  a  few  examples  illustrating  them. 

No.  1.  (11376)  Woman,  75  years  old.  Diagnosis,  —  syphilitic  me- 
ningo-myelitis.  Never  been  treated.  W.  R.  4.  V.  20:  40 — 100:  8. 
V.  20:  negative;  14.  V.  20:  0—20—100;  21.  V.  20:  negative; 
21.  VII.  20;  20—100.     Died. 

No.  3.  (391)  Woman,  89  years  old.  Diagnosis,  •—  Carcinoma  of 
the  stomach;  previously  had  sj-philis.  Argyll-Robertson  pupil,  treated 
67  years  ago.  Earlier  skin  lesions.  W.  R.  8.  X.  19:  0 — 60  —  100; 
15.  X.  19:  negative;  24.  X.  19:  0—60—100;  7.  XH.  19:  60  —  100. 

No.  4.  (3)  Man,  45  years  old.  Diagnosis,  —  Pulmonary  tuber- 
culosis. Never  been  treated.  W.  R.  16.  Vn.  19:  0—0—0—20— 
100;  24.  vn.  19:  0-20—100;  7.  Vm.  19:  0—0—20—100;  21. 
VIII.   19:  0—0—20—100. 
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No.  5.  (5004)  Man,  81  years  old.  Diagnosis,  —  syphilitic  me- 
ningo-myelitis  with  hemiplagia.  Never  been  treated.  W.  R.  1.  V. 
19:  20—100;  26  Vm.  19:  0—0—60—100;  13.  X.  19:  0—100; 
19.  II.  20:  10—100. 

In  the  first  case  the  variations  can  be  put  down  to  experi- 
mental error.  In  all  the  others  there  is  at  any  rate  one  sponta- 
neous variation. 

From  the  above  cases  we  may  conclude  that  variations  in 
the  titre  of  the  Wassermann  Reaction  which  lie  outside  the 
boundaries  of  error  can  be  demonstrated  in  samples  of  serum 
taken  at  a  week's  interval;  and  also  that  even  if  the  reaction 
remains  constant  for  a  series  of  tests  a  spontaneous  variation 
may  be  found  either  before  or  after.  When  the  titre  can  vary 
in  the  course  of  such  a  short  time,  according  to  Craig's  experi- 
ments indeed,  in  the  course  of  a  day,  it  naturally  savours  of  a 
chance  happening,  what  results  two  samples  taken  at  an  interval 
chosen  at  random  show,  and  nicely  illustrated  by  the  following 
figures. 

In  25  cases  where  3  (8  cases)  or  more  tests  were  done,  the  reac- 
tion was  constant  only  in  3;  in  41  cases  where  2  tests  only  were 
done  it  was  constant  in  no  less  than  25.  On  the  other  hand  it 
seems  as  if  the  variations  occur  quicker  and  are  therefore  more 
easily  demonstrable  in  patients  whose  reaction  shows  only  partial 
inhibition  or  no  haemolysis  with  0.2  c.c.  serum,  than  when  a 
stronger  reaction  is  present  as  shown  by  the  cases  where  only  2 
tests  were  carried  out. 

Table  I. 

41  patients  on  which  only  two  tests  were  performed. 

Haemolysis                      Weaker.        Unchanged.           Stronger.  Group. 

Partial 5  (5  negative)          4                       1  A 

0  with  0.2     cc.  serum  .      4  (4  negative)          2                       1  B 

0  with  0.1     c.c.     >       .      2  (1  negative)          9                     —  C 

0  with  0.05  c.c.     » 

and  less   .    .    .    .    .    .      2 10 1 D 

Total    13  25  3  =  41  patients. 

That  the  differences  between  the  weaker  and  the  stronger 
reactions  lie  in  the  fact  that  the  latter  are  for  a  longer  time  con- 
stant in  the  same  patient  than  the  former,  is  illustrated  by  Table 
II,  from  which  it  follows  that  variations  are  found  just  as  fre- 
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quently  in  patients  who  show  a  strong  reaction  in  the  first  test 
(Groups  C  +  D)  as  in  those  who  show  a  weak  reaction  (Groups 
A  +  B),  if  only  a  sufficient  number  of  tests  are  made.  The 
weaker  reactions  even  seem  to  vary  more  quickly  than  the 
stronger. 

Table  II. 
25  patients  on  tchich  three  more  tests  were  performed. 
Haemolysis.  "Weaker.       Unchanged.  Stronger.  Group. 

Partial •     ...    4  (4  negative)  2  A 

0  with  0.2  cc.  seram    .    .    5  (5  negative)        1  2  B 

>  0.1  cc.       >         .    .    1  (1  negative)         1  1  C 

>  0.05  cc.      »        and 

less 6  (3  negative)        1  ID 

Total    16  3  6  =  25  patients. 

Judging  from  Craig's  experiments  and  those  brought  forward 
here,  I  think  it  is  justifiable  to  conclude  that  the  titre  of  the  Wasser- 
MANN  Reaction  in  the  same  patient  is  -practically  never  constant, 
but  that  it  will  show  variations  outside  the  experimental  error  if 
the  test  is  done  sufficiently  often. 

I  have  plotted  curves  showing  the  variations  in  cases  which 
have  been  tested  a  number  of  times  (6 — 8  times)  with  about 
the  same  intervals,  in  order  to  see  whether  any  uniformity  in 
the  appearance  of  the  variations  could  be  demonstrated  but 
without  success.  Sometimes  there  was  a  sudden  movement  in  a 
series  of  constant  reactions,  at  other  times  a  steady  fall  in  the 
titre,  and  again  in  other  cases  the  curve  had  a  more  wave-like 
course. 

Out  of  the  185  tests  there  were  36  which  varied  beyond  the 
limits  of  error,  which  means  on  an  average  every  fifth  one.  It 
was  in  the  direction  of  a  weaker  Reaction  in  22,  and  a  stronger  in 
14.  Of  the  41  patients  that  were  only  tested  twice,  there  were  11 
who  varied  (8  weaker  and  3  stronger),  the  remaining  25  variations 
occurring  amongst  the  other  25  patients  who  had  3  or  more  tests 
performed  on  them. 

In  30  cases  the  variations  only  just  exceeded  the  experimental 
error  by  one  degree  for  example, 

0  —  40  —  100  to  negative  reaction, 

0  —  40—10  to  0  —  0  —  0  —  60  —  100, 

60  —  100  to  0  —  0  —  40  —  100. 

In  6  cases  the  differences  were  greater. 
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No.  6.  (266).  Never  been  treated.  No  certain  sign  of  syphilis, 
which  was  denied.  W.  R.  12.  IV.  19:  0—0—10—100;  22.  V.  20: 
negative. 

No.  7.  (3591).  Never  been  treated.  Syphilis  denied.  Cutaneous 
gumma  on  left  leg.  W.  R.  12.  IV.  19:  0—0—0—20—100;  16. 
IV.   19:  negative;   29.  IV.   l9:  0—0—0—0—60—100.^ 

No.  8.  (13194).  Syphilis  42  years  ago.  Last  treated  in  1905. 
W.  R.  1916:  negative;  1.  XI.  19:  0—0—0—10—100;  6.  IX.  20: 
negative. 

No.  9.  (418).  Never  been  treated.  Sjrphilis  denied.  In  1907  had 
an  infiltrated  sore  in  the  coronary  sulcus.  W.  R  1917:  negative; 
27.  IX.  19:  0—0—0—60—100;  26.  V.  20:  20—100 

No.  10.  (326).  Syphilis  46  years  ago.  Treated  then  but  never 
since.  W.  R.  18.  VII.  19:  0—0—0—0  —  0—0—20—100;  12.  V. 
20:   0—0—0—10—100. 

No.  11.  (36).  Man,  75  years  of  age.  Syphilis  many  years  ago. 
W.  R.  24.  XI.  17:  negative;  25.  TV.  19:  0—0—60—100. 

Thus  we  conclude  that  differences  in  the  strength  of  the  Wasser- 
MANN  Reaction  which  exceed  the  experimental  error  by  a  serum 
dilution  (one  tube  in  the  series)  are  met  with  in  nearly  all  patients 
with  a  positive  reaction,  so  that  one  cannot  attribute  any  practical 
significance  to  them.  Although  greater  differences  are  much 
less  frequent,  it  is  impossible  in  a  given  case  to  be  certain  that  a 
difference  between  a  negative  reaction  and  no  haemolysis  with 
0.05  c.c.  serum  or  partial  inhibition  and  no  haemolysis  with  0.025 
c.c.  serum,  lies  outside  the  limits  of  a  spontaneous  variation. 

A  variation  from  >yfirst  timei)  positive  to  negative  reaction  or 
vice  versa  will  always  be  very  surprising  and  embarassing  to  those 
whose  duty  it  is  to  assess  the  Wassermann  Reaction's  significance 
in  practice.  Such  variations  appear  with  different  frequency  in 
the  various  grades  of  titre  of  the  Wassermann  Reaction,  which 
is  only  to  be  expected. 

Of  24  cases  of  partial  inhibition  in  the  first  test,  10  subsequently 
gave  a  negative  reaction. 

Of  24  cases  of  no  haemolysis  with  0.2  c.c.  serum,  7  subsequently 
gave  a  negative  reaction. 

Of  21  cases  of  no  haemolysis  with  0.1  c.c.  serum,  1  subsequently 
gave  a  negative  reaction. 

Of  21  cases  of  no  haemolysis  with  0.05  c.c.  serum  and  less,  2 
subsequently  gave  a  negative  reaction. 

^  The  short  time,  4  days,  which  elapsed  between  the  first  (positive)  and  second 
(negative)  tests  makes  it  probable  that  some  other  sample  has  been  substituted 
by  mistake.  That  I  am  unable  to  distinguish  such  from  a  true  variation  goes 
without  saying. 
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1  case  of  negative  reaction  in  the  first  test  was     followed     by 

partial  inhibition. 

2  »       »  »  )>  »      »        »        »     were    followed    by 

no  haemolysis  with 
0.2  c.c.  serum. 

1  »       »  »  »  »      »         »       »     was  followed  by  no 

haemolysis  with  0.1 
c.c.  serum. 

2  »       »  »  »  »      »        »        »     were    followed    by 

no  haemolysis  with 
0.05  c.c.  serum. 

The  clinician  has  accustomed  himself  to  regard  the  change 
from  partial  inhibition  to  negative  reaction  as  showing  the  slight 
diagnostic  value  of  partial  inhibition,  which  is  not  absolutely 
justifiable,  as  the  above  figures  show.  A  single  negative  reaction 
will  always  be  without  significance,  and  the  Wassermaxn  Reac- 
tion in  such  cases  must  be  repeated  several  times  before  any 
conclusions  can  be  drawn.  One  feels,  much  more  confident  about 
the  stronger  reactions  such  as  no  haemolysis  with  0.2  c.c.  serum 
and  smaller  amounts;  so  much  greater  therefore  is  the  surprise 
when  they  are  followed  by  a  negative  reaction  the  next  time 
they  are  tested  without  the  patient  having  been  treated  in  the 
meantime.  Where  one  finds  the  reaction  changing  from  positive 
to  negative  and  back  again,  as  in  case  2,  it  is  reasonable  to  look 
upon  these  variations  as  spontaneous  and  call  the  reaction  posi- 
tive. The  single  negative  reaction  has  no  importance  whatever. 
Kather  different  is  the  case  when  a  patient  first  gives  one  or 
more  negative  reactions  followed  by  a  series  of  positive  ones  a 
long  time  (years)  afterwards.  Although  this  phenomenon  will  be 
encountered  most  frequently  in  patients  whose  Wassermann 
Reaction  has  become  negative  on  account  of  treatment  and  after- 
wards turned  positive  in  harmony  with  a  new  outburst  of  the 
disease,  yet  the  same  thing  is  found,  as  the  examples  quoted  below 
will  prove,  when  it  is  impossible  to  discover  any  symptoms  of 
syphilis,  in  spite  of  repeated  examinations,  which  might  be  the 
cause  of  the  positive  reaction. 

^  It  would  be  reasonable  to  suppose,  —  always  on  the  assumption  that  the 
variations  in  the  strength  of  the  Wasseemaxn  Reaction  are  due  to  variations 
in  the  content  of  the  reacting  substance  in  the  blood  —  that  a  negative  reaction 
in  such  cases  only  signifies  that  the  amount  of  reacting  substance  is  so  small 
that  the  quantity  found  in  0.2  c.c.  serum  is  unable  to  produce  even  partial  in- 
hibition. 
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No/  9.  (478).  Man  65  years  of  age.  Treated  at  St.  Johannes 
Stiftelse  twice  in  1907,  1909,  1915,  1916,  1916—17,  1919.  Ad- 
mitted again  on  25.  V.  20.  Absolutely  denies  syphilis.  Wife  healthy, 
no  abortions.  Infiltrated  sore  in  coronary  sulcus  in  1907,  healed 
with  infiltration  without  antisyphilitis  treatment.  Admitted  2  months 
after  without  a  sign  of  syphilis,  nor  could  such  be  found  on  several 
subsequent  visits  to  the  hospital.  Diagnosis,  —  Emphysema,  bron- 
chitis, arteriosclerosis.  1917  alcohol  polyneuritis.  1920,  no  sign 
of  syphilitis  of  the  nervous  system  (Dr.  Krabbe).  Ophthalmoscopy 
(Dr.  Ronne),  nothing  abnormal.  Cerebro-spinal  fluid  normal.  W.  R. 
negative.  1.  VI.  20.  W.  R.  blood  negative  3.  XI.  16;  27.  IX.  19: 
0—0—0—60—100;  2G.  V.  20:  ^0-100;  24.  VI.  20:  20—100. 

No.  6.  (36).  Man,  75  years  old.  Treated  at  St.  Johannes  Stif- 
telse in  1917,  1917—18,  1919,  1919—  20.  Denied  syphiUs  in  1917. 
1919  admitted  having  had  syphilis  in  his  youth,  treated  at  K.  H. 
with  ointment,  but  remembers  nothing  more.  During  his  several 
visits  to  hospital  no  signs  of  syphilis  were  found,  and  no  cicatrices. 
1917 — 18  treated  for  pneumonia,  1919  for  melans-sarcoma  of  the 
choroid  (microscopy  Dr.  Ronne).  1919  —  20  gangrene  of  the  right 
foot.  Bronchopneumonia.  Nervous  system  (Dr.  Krabbe)  displayed 
no  abnormality;  remaining  organs  showed  no  sign  of  syphilis.  W.  R. 
11.  IV.  17.  negative;  24.  XI.  17.  negative;  25.  IV.  19:  0—0—60 
—100;  2.  V.  19:  0—20—100;  10.  V.  19:  0—40—100;  19.  V.  19: 
60—100;  28.  V.   19:  0—20—100:  29.  XII.  19:  10—100. 

No.  8.  (13194).  Woman,  66  years  old.  Treated  in  1877  for 
syphilis-,  also  in  1878,  and  again  in  1884  at  the  K.  H.  and  St.  Hans 
Hospital  for  mental  diseases.  1905  treated  of  K.  H.  for  paranoia. 
No  treatment  since  1878  so  far  as  the  patient  and  the  clinical  notes 
at  the  Infirmary  where  she  was  admitted  in  1916  are  concerned. 
Examined  in  1916,  1919  and  1920.  No  signs  of  syphilis.  W.  R. 
1916  negative:   7.  XI.   19:   0—0  —  0—10  —  100;   2.  IX.   20:  negative. 

No.  12.  (358).  Woman,  44  years  old.  Syphilis  in  1895.  Trea- 
ted in  1895  and  1906,  not  later.  1916  hemiplegia.  Examined  1916, 
1919  and  1920,  nothing  abnormal  apart  from  the  remains  of  hemi- 
plagia.  1916  W.  R.  negative;  18.  VII.  19:  negative;  12.  V.  20: 
0—60—100. 

No.  13.  (617)  Man,  44  years  old.  Syphilis  20  years  ago.  Treated 
at  that  time  but  not  later.  Admitted  to  the  General  Hospital  for 
pulmonarj^  tubercle  in  1916.  Examined  1917,  1919  and  1920.  No 
signs  of  syphilis.  W.  R.  20.  VHI.  19.  negative;  14.  VIH.  19:  0 
—10—100.     9.  VI.  20:  20—100. 

No.  14.  (253).  Man,  55  years  old.  Syphilis,  1897.  Treated 
then,  but  never  later.  General  Hospital  1916  for  pulmonary  tubercle. 
Examined  1916,  1918  and  1919.  No  signs  of  syphilis.  W,  R.  25. 
XI.   16:  negative    16.  VII.   19:   10—100. 

A  consideration  of  such  cases  makes  one  question  whether  the 
positive  Wassermann  Reaction  nevertheless  is  due  to  an  exacer- 
'  The  number  neer  partly  to  the  previously  cited  cases. 
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bation  of  the  syphilitic  infection,  of  which  the  anatomical  sub- 
strate evades  detection  at  the  clinical  examination,  or  whether 
the  change  from  negative  to  positive  reaction  is  but  an  expression 
of  spontaneous  variations  in  the  amount  of  antibodies  giving  rise 
to  corresponding  changes  in  the  Wassermann  Eeaction  in  the 
interval  between  the  first  negative  and  first  positive  reactions. 
If  we  accept  the  first  explanation,  we  admit  the  generally  accepted 
idea  that  a  positive  reaction  is  the  sign  of  active  syphilis,  while 
we  avoid  this  point  of  view  by  allowing  that  the  variations  are 
the  result  of  spontaneous  changes  in  the  amount  of  antibodies. 
It  ought  to  by  improbable  that  variations  from  positive  to  nega- 
tive and  back  again  to  positive,  which  can  be  demonstrated  in 
the  course  of  a  week  or  even  quicker,  are  an  indication  that  the 
syphilitic  lesion  has  become  inactive,  only  to  suffer  another  out- 
burst in  a  few  days  time.  Therefore  it  may  be  probable  that 
the  changement  from  negative  into  positive  reaction,  also  in 
the  cases  cited  above,  in  which  wo  clinical  signs  of  an  active 
syphilis  could  be  detected,  ought  to  be  explained  as  spontaneous 
variations  in  the  strength  of  the  Wasseemann  Reaction,  in 
spite  of  the  much  greater  intervall  (2 — 3  years)  that  elapsed 
between  the  latest  negative  and  the  first  positive  test  performed. 

Can  the  Wassermann  Reaction  in  acquired  syphilis  sponta- 
neously disappear  and  remain  negative?  As  far  as  I  am  aware 
this  occurrence  must  be  very  rare,^  but  judging  from  the  material 
put  forward  in  this  paper  it  seems  not  to  be  the  case.  For  judging 
from  the  results  of  the  first  and  latest  tests  we  find  that  a  nega- 
tive reaction  is  found  relatively  just  as  often  in  cases  in  which 
the  interval  between  the  tests  is  only  half  a  year  as  in  those  where 
the  intervening  period  is  a  year  or  more.  Thus  one  would  be 
inclined  to  think,  that  once  a  patient  has  a  positive  reaction,  he 
keeps  it  his  whole  life  through  if  it  is  not  caused  to  disappear 
by  treatment.  In  favour  of  this  view  is  the  fact  that  I  have  been 
able  to  demonstrate  positive  reactions  in  patients  whose  infec- 
tions, probably  untreated,  had  occurred  40  to  50  years  ago,  and 
who  died  of  some  other  disease  than  syphilis. 

In  conclusion  I  will  shortly  investigate  whether  the  clinical 
aspect  of  the  patients  throws  any  light  on  the  appearance  of 


^  See  the  last  quoted  explanation  of  the  negative  reaction. 

^  Boas  reports,  in  >The  Wassermann  Reaction*  page  139,  that  the  positive 
reaction  in  a  patient  with  secondary  syphilis  disappeared  simultaneously  with 
the  disappearence  of  the  lesions  without  treatment. 
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these  variations.  I  would  first  draw  attention  to  certain  peculi- 
arities in  my  patients.  The  majority  of  them  were  old  —  over 
60  years  of  age,  while  their  syphilitic  infection  dated  back  about 
30  to  50  years.  Then  the  disease  from  which  23  of  the  patients 
suffered  was  distinguished  by  marked  chronicity  and  mildness. 
Most  of  them  were  out  of  bed  and  felt  well,  apart  from  disabilities 
associated  with  hemiplegia  or  tabes.  Four  died  —  a  woman 
of  79,  of  old  age  and  syphilitic  meningomyelitis;  a  woman  of  89, 
of  cancer  of  the  stomach;  a  man  of  59,  of  aneurysm  of  the  aorta 
and  tabes;  and  a  man  of  65,  of  progressive  tabes.  Nineteen  pa- 
tients displayed  syphilitic  nervous  lesions,  6  aortitis  (2  associated 
with  tabes,  1  with  hemiplegia),  and  1  case  had  a  cutaneous  gumma 
on  the  left  leg.  The  numbers  are  too  small  to  allow  of  a  division 
of  the  cases  into  groups  according  to  the  character  of  the  disease 
and  its  subsequent  activity.  That  the  peculiarities  of  the  cases 
above  mentioned  play  a  role  in  the  production  of  the  variations 
is,  on  the  whole,  improbable,  partly  because  Craig's  experiments 
do  not  support  this  view,  and  partly  because  the  variations  arise 
just  as  frequently  in  cases  with  symptoms  of  syphilis  as  in  those 
without.  Although  my  material  is  only  small  in  quantity  I  did 
not  wish  to  omit  mentioning  the  above  points. 

Taking  into  consideration  the  first  positive  Wassermann 
Reaction,  it  is  obvious  that  the  titre  is  not  stronger  in  the  cases 
with  symptoms  than  in  those  without. 


Symptoms. 

Group  A. 

Group  B. 

Group  C. 

Group  I). 

Total 

+ 

4 

5 

6 

8 

38 

0 

6 

8 

6 

11 

31 

Variations  arise  just  as  frequently  amongst  syphilitics  with 
symptoms,  as  amongst  those  whose  only  sign  of  the  disease  is  a 
positive  Wassermann  Reaction. 

Haemolysis. 


Partial 

0  with  0'2  cc.  serum    .... 

0      »      0.1  cc  serum  and  less 

Haemolysis. 

Partial 

0  with  0.2  cc.  serum  0.1    .    . 
0      .      0.01  cc.     >      and  less 

20 — 211072.  Acta  med.  Scandinav.  Vol.  LV. 


Symptoms  positive. 

Weaker. 

Stronger. 

Unchanged. 

1  (^) 

2 

0 

2  {-) 

2 

0 

1  (-^) 

1 

0 

Symptoms  Absent  +  Suspected 

Cases. 

Weaker. 

Stronger. 

Unchanged. 

1  (-^) 

0 

0 

1  (-^) 

0 

1 

2 

1 

2 

stronger. 

Unchanged. 

0 

0 

0 

0 

1 

2 
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(In  3  cases  of  the  last  group  the  patients  were  only  suspects 
for  syphilitis  judging  from  the  clinical  symptoms  alone,  and  of 
these  the  Wassermanns  Reaction  in  1  patient  changed  from 
partial  inhibition  to  negative  reaction,  in  1  from  no  haemolysis 
with  0.2  CO.  serum  to  negative  reaction,  and  1  with  no  haemo- 
lysis with  0.05  c.c.  serum  remained  unchanged.) 

In  all  cases  at  least  3  tests  were  made.  The  6  cases  in  which 
a  positive  reaction  follows  1  to  3  years  after  a  negative  one, 
belong  to  the  last  group  but  are  not  included  here;  if  they  are 
accepted  on  the  ground  that  the  first  negative  reaction  is  looked 
upon  as  a  variation  from  a  closely  antecedent  position  in  agree- 
ment with  the  already  mentioned  view  (see  p.  0),  the  figures  in 
the  latest  group  require  to  be  altered  thus. 

Haemolysis  Weaker. 

Partial 2  (^) 

0  with  0.2  cc.  serum   ....  3  (^) 

0      >      0.1  cc.  serum  and  less  5  (3-^) 

Comparing  this  table  with  that  referring  to  syphilitics  with 
symptoms  it  will  be  seen  that  the  variation  which  is  so  embarrass- 
ing to  clinicians  namely  the  change  from  positive  to  negative 
reaction  occurs  with  equal  frequency  in  the  two  groups,  so  that 
this  variation  seems  to  have  no  relation  to  absence  of  symptoms, 
which  is  what  w^e  should  have  expected.  That  a  variation  passes 
from  negative  to  position  or  vice  versa  does  not  of  itself  justify 
us  in  ascribing  less  diagnotic  value  to  the  reaction,  which  is 
evident  from  the  following  figures;  amongst  14  syphilitics  without 
symptoms  such  a  variation  was  found  7  times;  amongst  17  patients 
without  symptoms  and  with  no  history  of  syphilis  it  appeared 
6  times.  Not  even  in  the  case  of  the  partial  reaction  does  it  seem 
right  to  look  upon  a  variation  from  positive  to  negative  as  a 
symptom    of  poorer  diagnostic  value  than  a  constant  reaction. 

Partial  Inhibition. 

Syphilitics 7.  4  weaker  (4-^-),  2  unchanged,  1  stronger. 

No  Symptoms  of  Syphilis  ....      4.  1        »        (1-^),  2  >  1         » 

Suspects 4.  3        »        (3-^),  1  »  0        » 

When  partial  inhibition  is  followed  by  several  negative  reac- 
tions, it  is  probably  quite  a  different  matter. 

An  attempt  to  get  nearer  to  an  explanation  of  the  origin  of 
these  variations  in  the  titre  of  the  Wassermann  Reaction  apart 
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from  clinical  symptoms  has  therefore  failed.  Perhaps  a  more 
detailed  and  consistently  carried  out  investigation  of  patients 
in  all  stages  of  syphilis  might  produce  some  result.  At  present 
we  must  be  satisfied  with  establishing  that  in  addition  to  anti- 
syphilitic  treatment  and  the  appearance  of  fresh  symptoms  there 
exist  still  other  unknown  factors  capable  of  causing  variations 
the  strength  of  the  Wassermanns  Reaction,  which  must  be  looked 
for  either  in  the  patient,  or  in  the  components,  other  than  serum, 
which  participate  in  the  reaction.^  The  fact,  that  it  has  been 
quite  impossible  to  find  any  explanations  in  the  clinical  notes  for 
the  variations  in  the  Wassermaxx  Reaction  in  these  patients, 
points  to  the  view  that  the  experimental  errors  are  greater  than 
put  forwards  by  Boas  and  Thomsen,  and  are  to  find  in  the  other 
substances  than  the  antigen  and  the  patients  serum,  used  in  the 
Wassermann  Reaction. 


'  I  have  tried  whether  a  diiferent  method  of  sterilising  the  syringe  +  needle 
used  for  taking  blood  from  the  patienfs  arm  has  any  influence  on  the  Was- 
sermann Reaction.  Boiling  in  physiological  salt  solution,  in  a  solution  of  boric 
acid,  in  a  solution  of  borax  or  sterilisation  in  li)  %  spirit  gave  the  same  results. 


Nos  idees  siir  les  reflexes  abdoiuinaux  dtans  la 
sclerose  en  plaques,  sont  —  elles  exactes? 

(douzi^me    communication  sur  la  neurologie  de  la  paroi  abdo- 

minale). 

Par 

GOTTHARD  SODERBERGH. 


L' abolition  des  reflexes  abdominaux  dans  la  grande  majorite 
des  cas  de  sclerose  en  plaques  est  une  notion  banale  depuis 
les  travaux  de  Stkumpell  et  E.  Muller.  Aussi,  en  presence 
de  cette  maladie  je  n'ai  pas  apporte  plus  de  soin  que  la  plu- 
part  des  medecins  dans  leurs  recberches  avant  que  je  n'aie 
commence  d'etudier  de  plus  pres  ces  reflexes/  Mais  pendant 
les  dernieres  annees  j'ai  ete  frappe  que  I'idee  de  leur  abolition 
totale  ne  fut  pas  a  I'abri  de  la  critique,  etant  donne  assez 
souvent  qu'un  examen  minutieux  a  releve  un  autre  tableau 
clinique. 

Au  lieu  de  constater  le  regime  classique  des  reflexes,  il  n'est 
pas  rare  de  trouver  qu'en  realite  un  ou  plusieurs  persistent. 
Cependant,  pour  le  depister  il  faut  de  la  patience  et  une  tech- 
nique exacte.  Ne  pas  oubliez  de  Vous  fournir  de  tres  bon 
eclairage  —  chose  importante,  mais  souvent  negligee  dans  une 
salle  de  malades  avec  lits  fixes  —  ne  pas  oubliez  de  de- 
tourner  I'attention  du  malade  et  d'appliquer  I'excitation  de  la 
peau  juste  au  moment  on  les  muscles  abdominaux  sont  bien 
relaxes.     L'examen  pent  etre  tellement  delicat  qu'on  hesiterait 

^  Voir  par  exemple  Acta  med.  scaud.     Vol.  LII,  Fasc.  V,  1920. 
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a  decider,  si  les  resultats  differents  d'une  exploration  a  I'autre 
dependent  d'une  variation  vraie  du  symptome,  —  comme  a  I'or- 
dinaire  daas  cette  maladie  — ,  ou  d'une  teclinique  moins  scru- 
puleuse.  En  tout  cas,  I'apparition  nette  d'une  contraction 
musculaire  typique  n'est  pas  a  se  meprendre,  meme  si  on  ne 
reussit  pas  a  la  reproduire  tout  de  suite. 

Parmi  les  malades  observes  dans  le  service  medical  de  I'ho- 
pital  de  Karlstad  pendant  les  quatre  dernieres  annees  je  ne 
presente  que  les  cas  ou  le  diagnostic  de  sclerose  en  plaques 
ait  ete  cliniquement  tres  bien  fonde;  tous  les  cas  douteux  sont 
exclus. 

Et  le  resultat  de  cette  recherche?  Dans  26  cas  je  me  suis 
cru  autorise  a  porter  le  diagnostic  de  cette  affection.  Je  passe 
les  histoires  des  malades  pour  ne  pas  m'etendre  trop.  Les  re- 
flexes abdominaux  etaient  tous  presents  dans  2  cas  et  tous 
abolis  dans  10.  Dans  le  reste,  c'est-a-dire  14  cas,  on  trouvait 
ou  une  abolition  partielle  a  chaque  occasion  de  I'examen  ou 
une  variation  de  temps  en  temps;  mais,  au  moins  quelquefois, 
ce  meme  type. 

Un  coup  d'oeil  sur  le  tableau  ci- joint  permet  une  orientation 
sur  ces  cas.  Les  +  et  les  —  sont  places  oiij 'examine  les  divers 
reflexes;  ©  indique  un  reflexe  faible. 

L'importance  de  ces  constatations,  en  quoi  consiste-elle?  Nous 
supposons  pour  les  reflexes  abdominaux  d'une  part  des  arcs 
medullaires  a  cause  des  dissociations  des  divers  reflexes  en  pre- 
sence de  lesions  circonscrites  de  la  moelle  dorsale  en  question; 
d'autre  part  un  arc  medullo-cerebral.  L'abolition  totale  des 
reflexes  pourrait  dependre  ou  d'une  concentration  des  plaques 
dans  les  segments  medullaires  des  reflexes  abdominaux  ou  d'une 
dissemination  des  plaques  au  long  des  voies  medullo-cerebrales 
dissemination  tellement  riche  qu'elle  ferait  interrompre  toutes 
les  impulsions  necessaires.  La  persistance  de  quelques  reflexes 
indiquerait  alors  un  etat  moins  grave  au  point  de  vue  de  ces 
parties  anatomiques.  Mais  ce  n'est  pas  la  le  point  le  plus  in- 
teressant.  Dans  les  variations  bien  connues  des  symptomes  de 
la  sclerose  en  plaques  nous  aurions  par  la  une  reaction  tres 
flne  pour  suivre  revolution  de  la  maladie  dans  une  certaine 
region.  II  faudrait  seulement  examiner  rigoureusement  les 
reflexes  abdominaux  —  toujours  un  desideratum. 
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Tableau   des   cas  arec  abolition  partielle  des  reflexes  ab- 

doniinaux. 


Ohs.  I. 


Ohs.  III. 


Ohs.  IV. 


Ohs.  V. 


}t%,t9t9etU'%^t9!0      lefyCtle-'i'^ISiO 


If^f^'O  U%TJZO 


Ohs.  VI. 


Ohs.  VIL 
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U3^t9tt  U'S,^mO  U%1S!0 

Ohs.   VIII. 


Obs.  IX. 


U  'Vjjj  rj19  U  %  IV19 

Ols.  X. 


Obs.  XI. 


Obs.  XII. 


le'^U19?0  le^r1920 


Obs.  XIII. 


Obs.  XIV. 


Travail  de  Blegdamshospitalet  et  de  I'lnstitut  serotherapique  de  lEtat 
danois^  Copenhague. 


Qiiatre  cas  de  lueniiigite  provoqucs  par  le  ba- 
cille  de  Pfeiffer. 

Par 
MAX  CHRISTIANSEN  et  MARTIN  KRISTENSEN. 


Pendant  le  courant  de  I'annee  derniere  nous  avons  observe 
4  cas  de  meniogite  on  se  tronvaient,  dans  le  liquide  cephalo- 
rachidien,  des  bacilles  hemoglobinophiles  en  cultures  pures. 

Cas  no.  1.  (0resundshospitalet  a  Copenhague,  juin  1920).  C.  H., 
gargon  de  10  mois.  Duree  de  la  maladie:  15  jours.  Mort.  Les 
symptomes  etaient  ceux  d'une  meningite  sans  complications.  Par 
I'autopsie  on  trouva  dans  la  pie-mere  du  cerveau  et  de  la  moelle  un 
exsudat  purulent  de  consistance  gelatineuse  et  d'vme  epaisseur  assez 
considerable;  seuls  les  lobes  frontaux  et  oceipitaux  etaient  a  peu  pres 
intacts.  En  outre,  il  y  avait  une  otite  moyenne  bilaterale  en  conti- 
nuite  avec  la  meningite  (infiltration  purulente  autour  du  Vn*^  et 
Vm®  nerf  cerebral  des  deux  cotes). 

Cas  no.  2.  (Blegdamshospitalet  a  Copenhague,  dec.  1920 — janv. 
1921)  N.  H.  N.,  garQon  de  2  ans.  Duree  de  la  maladie:  environ  5 
semaines.  Guerison.  E  y  avait  les  symptomes  utuels  d'une  menin- 
gite sans  complications. 

Cas  no.  3.  (Blegdamshospitalet,  dec.  1920)  E.  P.,  gargon  de  6 
mois.  Duree  de  la  maladie:  10  jours.  Mort.  Par  I'autopsie  on 
trouva  une  meningite  avec  im  exsudat  jaune  purulent  de  consistance 

^  Les  trois  premiers  cas  sont  publies  en  detail  dans  >Ugeskrift  for  Lseger* 
1921,  p.  5.51. 

Nous  remercions  MM.  les  docteurs  Tobiesen,  medecin  en  clief  a  0resunds- 
hospitalet,  et  Hansen,  medecin  en  chef  a  Thopital  depaitemental  a  Haderslev, 
poor  la  permission  de  publier  les  cas  no.  1  et  4. 
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gelatineuse,  assez  solide,  entourant  presque  tout  le  surface  du  cerveau, 
surtout  la  convexite.  En  outre  il  y  avait  des  broncho-pneumonies 
bilaterales.  D'apres  les  symptomes  cliniques,  la  broncho-pneumonie 
avait  probablement  commence  avant  la  meningite. 

Cas  no.  4.  (L'hopital  departemental  a  Haderslev).  H.  H.,  fille 
de  2  ans.  Duree  de  la  maladie:  9  jours.  Mort.  La  maladie  com- 
menga  par  une  bronehite;  plus  tard  les  symptomes  meningitiques  ap- 
paraissaient.  En  outre  il  y  avait  un  herpes  sur  les  cuisses.  Par  la 
ponction  lombaire  on  trouva  un  exsudat  purulent  de  consistance  tres 
epaisse. 

Dans  les  quatre  cas,  la  microscopie  du  liquide  cephalo-ra- 
chidien  montra  des  leucocytes  polynucleaires  et  des  microbes 
qui  ne  prenaient  pas  le  Gram  et  qui  se  presentaient  sous  des 
formes  assez  difFerentes:  dans  le  cas  no.  1  tous  les  microbes 
avaient  la  forme  de  diplocoques;  quelques-uns  tres  courts  comme 
des  meningocoques,  la  plupart  cependant  plus  allonges,  a  peu 
pres  comme  des  pneumocoques;  dans  le  cas  no.  2  les  memes 
formes  dominaient;  il  y  avait  cependant  aussi  quelques  micro- 
bes franohement  bacillaires  et  des  formes  transitoires  entre 
ceux-ci  et  les  formes  diplococciques ;  dans  le  cas  no.  3  il  y 
avait  toute  une  serie  continuelle  de  formes  variant  entre  des 
diplocoques  courts  jusqu'a  des  formes  bacillaires  et  meme  fila- 
menteuses;  dans  le  cas  no.  4  il  y  avait  de  tres  nombreux  petits 
batonnets  de  longueur  variee. 

Le  malade  no.  1  fut  traite  (sans  effet)  par  I'optochine  en 
injection  intra-rachidienne,  les  microbes  etant  d'abord  conside- 
res  comme  une  variete  de  pneumocoques  (la  forme  y  ressemblait 
en  effet  beaucoup,  et  les  pneumocoques  se  decolorent  parfois, 
du  moins  partiellement,  par  la  methode  de  Gram).  Le  malade 
no.  2  fut,  pendant  la  premiere  semaine,  traite  par  le  serum 
anti-meningococcique,  les  microbes  etant  consideres  comme  des 
meningocoques.  On  etait  cependant  frappe  par  le  fait  que  le 
nombre  de  microbes  augmentait  en  depit  de  ce  traitement,  ce 
qui  a  donne  I'occasion  de  soumettre  le  microbe  a  un  examen 
plus  approfondi. 

En  outre,  dans  tous  les  quatre  cas,  on  a  fait  la  ponction 
lombaire  —  dans  les  cas  no.  1 — 3  un  ou  deux  fois  par  jour, 
tentant  chaque  fois  d'evacuer  une  assez  grande  quantite  de 
liquide  —  jusqu'a  30 — 55  cm^  en  une  fois.  Chez  le  malade 
gueri  (cas  no.  2)  nous  avons  evacue  en  tout  560  cm^.  II  nous 
parait  que  cette  evacuation  energique  a  un  effet  therapeutique 
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considerable.  Nous  n'avons  pas  employe  I'lirotropine,  et  nous 
n'avions  pas  un  serum  specifique  a  notre  disposition.  (Dans 
rinstitut  Rockefeller  on  a,  il  y  a  quelques  annees  —  d'apres 
les  recherches  experimentales  de  Martha  Wollstein  —  produit 
un  tel  serum,  mais  cette  production  n'a  pas  ete  tontinuee). 

Avec  le  liquide  cephalo-rachidien  de  chacun  des  quatre  ma- 
lades  nous  avons  ensemence  des  boites  a  gelose  ascite  et  un 
des  milieux  a  hemoglobine  mentionnes  plus  tard.  Dans  chaque 
cas  nous  avons  trouve  une  culture  pure  de  bacilles  possedant 
les  proprietes  saivantes:  microbes  d\in  assez  petit  diametre, 
qui  ne  prennent  pas  le  Gram,  mais  d'ailleurs  d'un  aspect  plus 
ou  moins  polymorphe,  se  presentant  dans  la  meme  culture  par- 
tiellement  sous  forme  de  diplocoques  allonges,  en  partie  comme 
des  batonnets  de  longueur  variable  et  meme  comme  de  longs 
filaments.  lis  sont  strictement  hemoglobinophiles,  ne  poussant 
(en  culture  pure)  ni  sur  la  gelose  ordinaire,  ni  sur  la  gelose- 
ascite,  pourvu  que  celle-ci  ne  contienne  pas  d'hemoglobine.  Sur 
la  gelose  sanglante  ils  poussent  en  petites  colonies  d'environ  1 
mm.  de  diametre,  incolores,  transparentes,  ne  provoquant  pas 
d'hemolyse  dans  le  milieu.  Sur  la  gelose  a  hemoglobine,  in- 
diquee  par  Fildes  (gelose  additionnee  de  sang  digere  par  la 
pepsine  et  I'acide  chlorhydrique)  ils  poussent  abondamment  en 
colonies  demi-transparentes,  de  2  a  3  millimetres  de  diametre, 
de  consistance  moUe  et  homogene;  ces  colonies  contiennent  le 
plus  souvent  des  granulations  caracteristiques.  Ensemences 
sur  la  gelose  additionnee  d'une  petite  quantite  de  sang  hemo- 
lyse,  ils  ont  la  propriete  que  le  developpement  de  la  culture 
est  beaucoup  favorise  par  la  presence  d'une  culture  de  staphy- 
locoques.  Pour  les  soucbes  des  cas  no.  1 — 3  nous  avons  en 
outre  constate  les  caracteres  suivants: 

II  sont  immobiles;  asporogenes;  ils  produisent  de  I'indol  et 
ne  fermentent  la  glucose  que  tres  faiblement.  Leur  resistance 
est  faible:  ils  succombent  soit  par  conservation  dans  la  glaciere 
pendant  un  mois,  soit  par  dessiccation  pendant  24  heures,  soit 
par  cbaufFage  a  52'  pendant  une  demi-beure.  La  temperature 
minima  de  croissance  est  entre  20  et  24'  (ce  qui  est,  d'apres 
notre  experience,  le  cas  pour  la  pi  apart  des  souches  du  bacille 
de  Pfeiffer). 

Toutes  ces  proprietes  sont  des  proprietes  du  bacille  de 
Pfeiffer. 

Nous  n'entrons  pas  dans  la  description  de  quelques  inocula- 
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tions  faites  h.  des  animaux,  ces  inoculations  etant  insuffisantes 
pour  donner  des  renseignements  precis  sur  les  proprietes  patho- 
genes  de  ces  microbes. 

Dans  le  cas  no.  2  nous  avons,  pendant  la  convalescence,  plu- 
sieurs  fois  (29  jusqu'a  67  jours  apres  le  commencement  de  la 
maladie)  demon tre  dans  le  rhino-pharynx  la  presence  d'un  ba- 
cille  de  PfeifFer,  qui  par  I'agglutination  et  la  saturation  d'agglu- 
tinine  a  ete  demontre  comme  etant  identique  au  bacille  cultive 
du  liquide  cephalo-rachidien  du  meme  malade. 

Nos  4  cas  de  meningite  ne  doivent  pas  etre  consideres  com- 
me ayant  une  relation  directe  I'un  avec  I'autre: 

1°  les  malades  no.  1  et  3  demeuraient  dans  difFerents  quar- 
tiers  de  Copenhague,  et  les  cas  se  presentaient  a  un  intervalle 
de  6  mois;  les  malades  no.  2  et  4  habitaient  dans  d'autres  — 
et  diiFerentes  —  regions  du  Danemark; 

2°  par  I'agglutination  et  la  saturation  d'agglutinine  —  nous 
n'entrons  pas  ici  dans  les  details  techniques  —  les  cultures 
des  quatre  cas  se  sont  montrees  nettement  diiFerentes  I'une  de 
I'autre  (mais  cependant  sero  logiquement  assez  voisines). 

Nous  remarquons  enfin  qu'il  n'y  avait  pas  d'epidemie  de 
grippe  a  I'epoque  et  dans  les  endroits  ou  nos  4  cas  ont  apparu, 
ce  qui  s'accorde  avec  la  conception  maintenant  a  peu  pres  ge- 
neralement  admise,  que  le  bacille  de  PfeifFer  n'est  pas  I'agent 
speciiique  de  la  grippe. 


From    Dranimeu    General    Hospital,    Director   Dr.  IT.    Lied  and  The 

Pathological-Anatomic  Institute  of  the  University,  Christiania 

Professor  Dr.  Med.  Harbitz. 


Glycosuria  and  diabetes  in  exophthalmic 
goitre. 

By 
JOHAN  HOLST 

M.    D. 


The  greater  number  of  the  cases  discussed  here  are  from  the  Ho- 
spital of  Drammen.  Some  cases  have  been  examined  post  mortem 
at  the  pathological-anatomical  institute  of  the  Riks-Hospital  in 
Christiania.  I  wish  to  thank  Dr.  Lied,  my  former  chief,  and 
Professor  Haebitz,  my  present  chief,  for  kindly  giving  me  the  use 
of  the  material. 

It  has  long  been  known  that  exophthalmic  goitre  may  be 
combined  with  glycosuria  and  in  some  cases  with  true  diabetes. 
On  the  other  hand,  these  conditions  have  hardly  always  been 
given  the  significance  they  deserve,  seen  from  a  certain  point 
of  view.  This  is  what  1  will  try  to  show.  But  first  it  will  be 
necessary  to  outline  my  conception  of  the  nature  of  Morbus 
Basedowii  on  which  the  following  discussion  is  based:  Basedow's 
disease  originates  from  the  thyroid  gland.  This  gland  belongs 
to  the  group  of  the  endocrine  organs.  According  to  the  »law»  of 
the  correlation  of  the  endocrine  organs,  disturbances  in  the 
thyroid  and  its  functions  are  likely  to  cause  disturbances  in 
other  members  of  the  same  group  too.  This  theoretical  postulate 
is  proved  by  anatomical  facts:  In  Basedow  post  mortems 
changes  are  very  often  found  in  the  thymus,  not  unfrequently 
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in  the  suprarenal  glands  and  the  pancreas,  sometimes  in  the 
pituitary  body  and  the  genital  glands  and  at  times  in  the  liver. 
The  endocrine  organs,  whose  secretions  empty  directly  into  blood 
and  lymphatic  vessels,  have  an  influence  on  all  the  cells  of  the  body. 
This  harmonizes  well  with  the  fact  that  in  Morbus  Basedowii 
we  may  find  symptoms  in  every  organ  and  every  tissue.  By  way 
of  example  I  shall  only  mention  the  well  known  symptoms  in 
the  nervous  system,  in  sensory  organs,  in  skin  and  hair,  in  respi- 
ratory, digestive  and  circulatory  organs,  in  the  growth  of  the 
osseous  system  • — ■,  and  in  metabolism,  —  the  metabolism  of 
protein  and  fat  as  well  as  of  carbohydrates;  of  fluids  as  well  as  of 
minerals.  Thus  we  see  that  Morbus  Basedowii  is  not  charac- 
terized merely  by  the  syndrom  of  Merseburg,  but  that  it  is  a 
constitutional  and  metabolic  disease  in  the  true  sense  of  the  word. 
Here  is  the  first  point  of  resemblance  to  diabetes. 

I  will  now  try  to  show  some  points  of  resemblance  in  the  symp- 
tomatology and  the  pathogenesis  of  these  two  metabolic  diseases-: 
In  the  first  place  one  case  will  demonstrate  the  mere  external  re- 
semblance between  these  two  conditions:  Among  the  patients  I 
have  examined  was  a  peasant,  42  years  old,  who  had  been  ill  for 
four  years.  His  most  striking  symptoms  were:  marked  emacia- 
tion, a  violent  thirst,  polyuria  and  glycosuria  viz.  symptoms 
decidedly  pointing  towards  a  diabetes.  On  the  other  hand,  the 
symptoms  which  are  ordinarily  the  most  important  guide  to  the 
diagnosis  of  Basedow's  disease  —  goitre  and  exophthalmos  — 
were  but  slight.  The  patient  had  tremor  and  heart  symptoms. 
A  surgical  reduction  of  the  thyroid  gland  was  performed  in  two 
seances.^  After  this  operation  the  man's  weight  increased  from 
45  to  90  kilos  during  a  year.  Thirst  and  polyuria  disappeared, 
the  urine  became  free  of  sugar  and  was  still  so  when  I  examined 
him  after  three  years  and  a  half,  during  which  period  his  diet 
was  unrestricted.  Before  the  operation  he  had  been  confined  to 
bed  through  weakness,  at  the  time  of  reexamination  he  was  an 
ablebodied  man,  fitfor  work. 

This  has  consequently  been  a  diabetes-like  condition,  accom- 
panied by  thirst,  polyuria,  emaciation  and  glycosuria,  which 
symptoms,  owing  to  the  effects  of  the  hemistrumectomy,  have 
been  construed  as  Basedow  symptoms.  This  case  shows  that  with 
regard  to  external  symptoms  Morbus  Basedowii  may  someti- 
mes have  such  a  resemblance  to  diabetes  as  to  be  hardly  distin- 


^  Confer:  Summary  of  cases. 
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guishable  from  it.  —  I  am  now  going  to  point  out  the  degree 
of  this  resemblance:  It  has  long  been  known  that  Basedow's 
disease  and  diabetes  may  alternate  in  certain  families.  In  a  mate- 
rial from  Drammen  Hospital  containing  about  100  Basedow  cases 
we  find  3  such  families,  one  of  which  I  want  to  mention:  In  this 
case  the  patient's  father  died  of  diabetes,  his  sister  suffered 
from  diabetes,  and  he  himself  showed  lowered  tolerance  of  carbo- 
hydrates. The  symptom:  lowered  tolerance  of  carbohydrates,  which 
we  here  light  on,  is  also  well  known  in  Morbus  Basedowii.  I 
have  found  it  in  8  of  12  cases  examined.  That  is:  these  8  patients 
developed  alimentary  glycosuria  lasting  from  2  to  10  hours  after  the 
ingestion  of  100  grammes  of  glucose  on  empty  stomachs.  From 
this  it  is  evident  that  the  symptom  is  frequent  but  not  constant 
in  Basedow's  disease,  —  a  fact  about  which,  moreover,  all  investi- 
gators agree.  It  may  be  absent  even  in  the  more  severe  forms 
of  Basedow,  —  or  rather  especially  in  these  forms  — ,  as  appears 
from  my  material.  This  may  partly  depend  on  a  different  indivi- 
dual predisposition.  But  I  believe,  moreover,  that  here  is  an  ana- 
logy between  the  Basedow  glycosuria  and  the  hypophysis 
glycosuria.  For  - —  as  Gushing  first  pointed  out  —  glycosuria 
or  lowered  sugar  tolerance  sometimes  appears  in  the  earliest 
stage  of  hypophysis  tumour.  In  the  more  advanced  stages  — 
sometimes  after  years  —  the  tolerance  may  become  normal  again 
or  even  be  raised.  The  explanation  of  this  change  from  a  lowered 
to  a  raised  sugar  tolerance  which  may  occur  in  both  diseases  must 
be  the  fact  that  a  degeneration  of  the  hypophysis  tumour,  respec- 
tively the  exophthalmic  goitre,  occurs.  Signs  of  such  a  degenera- 
rion  can  also  be  histologically  demonstrated  in  both  forms  of 
tumour. 

The  not  unfrequent  Basedow  cases  where  the  glycosuria  is 
not  only  alimentary  but  spontaneous  show  a  further  step  towards 
the  true  diabetes.  My  material  contains  8  such  cases  —  including 
3  cases  which  must  be  considered  as  a  combination  of  Morbus 
Basedowii  and  true  diabetes.  In  3  of  these  cases  the  glycosuria 
was  partly  inconstant.  As  the  diet  was  constant  and  not  restricted, 
it  hardly  played  any  part  in  the  variations.  On  the  other  hand 
the  glycosuria  seemed  to  appear  when  the  other  Basedow  symp- 
toms increased,  and  to  disappear  when  they  decreased,  —  as 
emphasized  by  Falta. 

The  Basedow  glycosuria  and  the  cases  of  glycosuria  combined 
with  true  diabetes  run  into  each  other,  and  diabetes  in  exophthalmic 
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goitre  has  often  been  described.  (Dumontpellier,  Manby, 
Laache,  l'Abbe  and  others).  3  of  our  cases  —  viz  about  3  per 
cent  —  were  such  combined  forms.  In  all  of  them  the  Basedow 
symptoms  appeared  first.  Diabetes  occurred  after  from  2  to  20 
years.  According  to  Boe,  other  authors  also,  with  only  few 
exceptions,  have  found  out  that  the  diabetic  symptoms  in  such 
cases  use  to  be  secondary.  This  fact  concerns  and  harmonizes 
with  other  facts  which  will  be  mentioned  below.  The  symptoms 
in  these  cases  of  combination  were:  Basedow  characteristics  with 
polyuria,  thirst,  emaciation,  severe  glycosuria  and  ketonuria.  All 
the  patients  died  in  coma,  the  first  immediately  after  a  strumecto- 
my,  the  second  1  \  2  year  after  the  strumectomy,  and  the  third 
without  having  undergone  any  operation.  2  of  these  cases  of 
combination  have  come  to  p.  m.  examination,  which  is  interesting 
also  for  the  reason  that,  according  to  A.  Kocher,  such  postmor- 
tems were  never  published  before,  at  any  rate  till  the  year  1919. 

Before  my  reporting  upon  these  postmortems  the  following 
question  arises:  Are  the  various  degrees  of  glycosuria,  which 
often  but  not  always  appear  in  Morbus  Basedowii,  to  be  con- 
ceived as  an  unquestionable  th}TOgenetic  symptom,  or  are  they 
only  the  result  of  a  chance  coincidence?  —  According  to  Senator, 
V.  Noorden,  Evald,  Naunyn  and  several  other  investigators, 
disturbances  in  sugar  metabolism  (in  human  patients  as  well 
as  in  animals)  may  appear  in  experimental  hyperthyroidism  caused 
by  feeding  with  thyroid  tablets.  These  disturbances  may  — 
according  to  the  individual  disposition  and  the  intensity  of  the 
thyroid  feeding  —  be  of  a  different  degree:  from  a  mere  lowered 
sugar  tolerance  or  a  transitory  glycosuria  ceasing  as  soon  as  the 
thyroid  tablets  are  withdrawn,  to  a  permanent  glycosuiia  also 
persisting  after  withdrawing  of  the  thyroid  tablets,  and  final- 
ly in  a  few  predisposed  cases  to  true  diabetes.  In  other  words: 
Exactly  the  same  scale  of  glycosurias  as  may  be  found  in  Morbus 
Basedowii  may  also  be  observed  in  experimental  hyperthyroidism, 
at  any  rate  in  its  earlier  stages.  It  is  then  only  natural  to  consider 
the  glycosurias  in  experimental  hyperthyroidism,  too,  as  thyro- 
genetic,  —  as  Basedow  symptoms  — ,  and  the  more  so  because 
they  very  often  disappear  through  a  surgical  reduction  of  the 
thyroid,  as  will  be  demonstrated. 

All  these  different  degrees  of  glycosuria  in  Basedow's  disease 
are  combined  with  a  hyperglycemia,  which  causes  the  glycosuria. 
Which  is  the  cause  of  this  hyperglycemia?    It  is  perhaps  most 
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Name  and 
age. 

Diagnosis. 

Thyroid  gland. 

Thymus.     Hypophysis. 

Margit  H. 
40  years. 

Morbus  Basedowii  during 
4  years.     Pulse    150  to 
220.     Her  mother  died 
of  Mb.  Basedowii. 

70  g.     Struma  Base- 
dowiana. 

10  g. 
Micr. : 
Nothing 
particu- 
lar. 

1  g. 
Hyperemia. 

Emma  J. 
16  years 

>Iodin    Basedow  >  during 
IV2  years.  Died  of  post 
operative     reaction     on 
the    3    day    after    a  re- 
sectio  strumae  bilater. 

Extirpation  of  a  por- 
tion  of  the  size  of 
a    goose-egg.      The 
remnant  w.   409  g. 
Struma   diffusa  hy- 
perplastica. 

42  g. 

Micr. : 
Usual 
thyroid 
tissue. 

0,95  g. 
Micr. : 
Usual  a*- 

spect.           ' 

! 
1 

i 

Laura  H. 
49  years. 

Pronounced  exophthalmic 
goiter    during    2    years. 
Icterus. 

W.  57  gr. 
Parenchymatous 
goitre. 

Absent. 



Mrs.  B. 
33  years. 
Pettavel's 
case. 

Basedow    symptoms  dur- 
ing   4    years.      Marked 
alimentary  glycosuria. 

W.  170  g. 
Struma    Basedowi- 
ana. 

23  g. 
Mic: 
Usual 
thymic 
tissue. 

0,62  g. 
Hyperemia 
of  the  ade- 
nomatous 
region. 

Furthermore    Pettavel   reports  two  3  cases  with  atrophy  of  the  pancreas  or  changes  S 

'I 

natural   to  consider  it  as  an  adrenalin  hyperglyccemia.   According  j 

to  the  investigations  of  Asher,  Langfeldt  and  other  authors  !| 

the  thyroid  substance  increases  the  adrenalin  action.  It  is  pos- 
sible that  such  an  adrenalin  action  may  at  any  rate  sometimes 
play  a  part  in  the  Basedow  glycosuria.  Noteworthy  is,  how- 
ever, the  fact  that  an  increased  blood-pressure  in  Morbus  Base-  i 
Dowii  is  by  no  means  the  rule.  And  if  the  adrenalin  action 
were  so  increased  as  to  produce  glycosuria,  one  would  think 
it  would  also  cause  an  increased  blood-pressure.  Moreover,  in  | 
most  of  the  cases  of  Morbus  Basedowii,  when  the  suprarenal 
glands  have  undergone  changes,  these  glands  were  found  atrophied. 
Finally:  Some  of  the  most  severe  degrees  of  glycosuria  in  Morbus 
Basedowii  and  hyperthyroidism  persist  in  spite  of  a  reduction 
of  the  thyroid  gland.  This  suggests  the  idea  that  in  these  cases 
thyrogenetic,  secondary,  irreparable,  anatomical  changes  cause 
the  persistence  of  the  glycosuria.  There  are  also  postmortems 
which  —  even  if   too  few  to  be  taken  as  a  proof  —  still  seem 
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Supraenals. 

Genitals.             Liver. 

Pancreas. 

Usual    size, 
llicr. : 
Nothing 
remarkable. 

Ovaries: 
Small. 
Micr. : 
Fibrous. 

930  g.    Hy- 
peremia. 
Micr. : 
Fatty    de- 
generation. 

60   g.      Micr.:       Some     autodigestion. 
None  of  the  Langerhans  islands  normal. 
Only   remnants    of   such    islands    in    an 
average  number  of  7  to  8  per  mm."  (nor- 
mal   average    of   islands    of  the  various 
parts    of   pancreas    18  to  30  per  mm.^). 
Some     necrotic    round-cell    foci    in    the 
parenchyma. 

Somewhat 
large   (not 
weighed). 

Nothing 
particular. 

1150  g. 
Fatty    de- 
generation. 

45  g.     Only    few    and  indistinct  Lan- 
gerhans islands. 

15  g. 

Nothing 
particular. 

Nothing 
particular. 

HOC  g. 
Micr. : 
Cirrhosis. 

40  g.     Distinct  Langerhans  islands  in 
about  the  usual  number. 

9g. 

Numerous 
big  cells  in 
the       me- 
dulla. 

Ovaries 
normal. 

900  g. 

>Normal  size>.    Langerhans  islands  re- 
markably few;    all  of  them  degenerated, 
some    of   them   totally  necrotic:  infiltra- 
tion   of   lymfoid    cells.     A  few    necrotic 
foci  in  the  parenchyma. 

in  the  Langerhans  islands. 

to  indicate  that  such  an  anatomical  substratum  sometimes  exists 
in  the  pancreas.  We  have  but  little  knowledge  as  to  the  action 
of  the  pancreas  in  Basedow's  disease.  It  has  only  been  stated 
(Pettavel,  Klose)  that  in  some  cases  the  pancreas  appears 
apparently  normal,  whereas  in  other,  not  unfrequent  cases  it 
displays  changes  rather  characteristic. 

I  have  collected  9  such  cases  of  pancreatic  changes.  5  of  these 
cases  are  from  the  pathological-anatomical  institute  of  the  Riks 
Hospital  in  Kristiania  —  one  of  which,  moreover,  has  formerly 
been  described  by  Dr.  Schiotz  —  and  the  remaining  4  are  from 
Pettavel's  work  on  Basedow  p.  m.  (Cfr.  the  table  and  case 
17  and  case  19.)  The  age  of  the  patients  varied  from  16  to  49 
years.  The  pancreatic  changes  consist  partly  in  an  atrophy  of 
the  entire  organ  —  down  to  50  per  cent  of  its  normal  weight  — 
and  partly  in  a  fibrous  transformation.  In  most  of  the  cases  the 
Langerhans  islands  have  been  found  reduced  in  number.  — 
In  Pettavel's  as  well  as  in  some  of  my  own  cases,  further- 
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more    changes  were  found  in  the  Langeehans  islands  — :  from 
degeneration    to    total    necrosis    of    the  epithelium.     Moreover 
-^    especially   in    some   of    our    cases   of    combination  —  were 
found   some  round   elements   surrounded  by  a  thick  capsule  of 
connective  tissue,   containing   cells   of   epithelium  greatly  dege- 
nerated,   respectively    totally    necrotic.    The   form   and  size  of 
these    elements    are    similar    to  the  form  and  size  of  the  Lan- 
GERHANS  islands,  for  which  reason  they  are  considered  as  such 
islands  being  on  the  point  of  destruction.     Finally  several  round, 
not  very  sharply  defined  spots  of  totally  necrotic  epithelium  are 
seen  in  the  pancreas  in  some  cases.    The  size  of  these  spots  is  also 
like  that  of  the  Langerhans  islands;  but  their  origin  and  sig- 
nificance cannot  be  fully  ascertained.  —  Regarding  these  findings 
the  reservation  is  first  to  be  made  that  the  significance  of  the 
above  described  degenerative  changes  in  the  parenchyma  must 
not  be  overestimated.    The  fact  is  that  the  pancreas  very  soon 
undergoes  a  postmortem  autolysis  because  of  its  contents  of  pro- 
teolytic ferment.    And  this  autolysis  may  come  out  m  spots.    It  is 
therefore  difficult  definitely  to  determine  which  epithelial  changes 
have  been  caused  by  vital  processes  and  which  by  postmortem 
processes.    But  the  other  pancreatic  changes  mentioned  above 
cannot  be  postmortem.  -  In  the  majority  of  the  table  casesa 
considerable  emaciation  had  taken  place.    Therefore  the  question 
arises  as  to  explaining  these  cases  of  pancreatic  atrophy  merely 
as  the  result  of  malnutrition.  This  explanation  is  unacceptable  for 
two  reasons:    In  the  first  place  the  weight  of  pancreas  does  not 
generally  seem  to  be  very  dependent  on  the  individual  state  of 
nutrition.     Thus  I  have  found  a  pancreas  of  more  than  100  grams 
ab  p.   m.   of  greatly  emaciated  cadavers.  In  the  second  place 
the   sians   of   atrophy   in  the  remaining  organs  were  but  faint 
in  the'cases  in  question.  -  Therefore  I  am  under  the  impression, 
that    the  pancreatic  changes  found  are  secondary  effects  of  a 
Morbus  Basedowii.   And  it  is  then  but  natural  to  connect  these 
pancreatic  affections  with  the  glycosuria  in  Basedow's  disease. 
—  Besides  the  postmortems  mentioned  in  the  table  I  have  further 
on  found  4  Basedow  postmortems  in  the  journals  of  the  patholo- 
gical-anatomical institute.    As  respects  pancreas,  they  only  state 
that  nothing  of  importance  was  to  be  observed.    Exact  weights 
or  microscopical  findings  have  not  been  put  down.    So  here  one 
might  only  with  a  certain  probability  consider  the  pancreas  as 
normal    But  no  doubt  there  are  Basedow  cases  —  and  probably 
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many  —  where  at  any  rate  anatomical  pancreatic  changes  are 
not  to  be  observed.  (Pettavel,  Rautmann).  There  may  be 
two  causes  why  the  changes  in  pancreas  only  are  found  in  some 
cases  of  exophthalmic  goitre.  In  the  first  place  the  sugar  tole- 
rance in  some  Basedow  patients  is  not  lowered.  In  the  second 
place  it  is  probable  that  only  the  greater  anomalies  in  sugar  meta- 
bolism are  induced  by  gross  anatomical  changes,  whereas  the 
slight  anomalies  are  induced  by  changes  that  are  only  functional, 
or  anatomically  so  indistinct  as  not  to  be  discerned.  This  is  also 
in  accordance  with  the  manner  in  which  the  several  degrees  of 


I 
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Fig.  1.     Langerhans  island  with  increased  connective  tissue. 

Basedow  glycosuria  seem  to  react  on  treatment.  —  The  hypo- 
thesis that  pancreas  is  the  anatomical  substratum  of  the  Basedow 
glycosuria  harmonizes  well  with  the  likeness  of  the  above  men- 
tioned metabolic  anomalies  to  experimental  pancreas  diabetes. 
Also  in  pancreas  diabetes,  as  a  smaller  or  larger  portion  of  the 
pancreas  is  removed,  all  degrees  may  be  observed,  from  a  mere 
lowered  sugar  tolerance  to  a  fully  developed  diabetes  —  in 
other  words  exactly  the  same  scale  as  indicated  for  the  thy- 
reogene  glycosuria. 

As  we  have  seen,  several  facts  go  to  show  that,  as  to  anatomical 
basis,  the  anomalies  in  sugar  metabolism  in  Basedow's  disease, 
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in  experimental  pancreas  diabetes  and  in  diabetes  mellitus  meet 
in  pancreas  — ,  provided  that  the  now  prevailing  conception  of 
diabetes  mellitus  as  a  pancreatic  diabetes  is  the  right  one.  But 
here  ceases  the  parellism  between  these  conditions.  There  are 
different  causes  of  the  pancreatic  clianges.  Changes  in  the  thy- 
roid gland  like  those  in  Morbus  Basedowii  do  not  generally 
take  place  in  diabetes,  apart  from  the  above  mentioned  cases  of 
combination.  The  frequency  of  such  cases  of  thyreogene  diabetes 
is  not  known.  1  suppose  it  is  not  great.  But  most  of  the  cases 
as  yet  observed  have  been  found  within  Basedow  material. 
Possiblv  some  cases  may   also  be  found  within  diabetes  material. 

The  diagnosis  of  a  thyrogenetic  diabetes  will  be  of  theore- 
tical as  well  as  of  practical  interest  —  probably  also  to  the  pa- 
tient himself.  This  is  what  I  will  try  to  show,  passing  to  speak 
of  the  treatment  of  the  thyrogene  glycosuria,  which  I  will  illu- 
strate by  the  results  of  some  of  our  own  cases:  7  patients  suffering 
from  alimentary  glycosuria  were  all  cured  by  hemistrumectomy 
their  sugar  tolerance  becoming  normal  immediately  after  the 
operation.  3  patients  suffering  from  glycosuria  became  aglyco- 
suric  after  the  operation.  1  patient  suffering  from  Morbus  Base- 
dowii and  diabetes  died  in  coma  immediately  after  the  opera- 
tion. Another  Basedow  patient  got  diabetes  which  became 
fatal  although  she  had  previously  undergone  an  operation  for  her 
exojihtalmic  goitre  with  a  partly  successful  result.  Thus  we  see 
that  the  treatment  shows  good  re-sults  in  regard  to  the  mild 
cases  of  Basedow  glycosuria  and  poor  results  as  to  the  severe 
cases. 

As  far  as  I  can  understand  tlie  practical  clinical  consequence 
of  the  above  reported  facts  must  be  the  following:  A  Basedow 
patient  is  always  to  be  examined  by  sugar  tests,  and  a  diabetic 
patient  is  to  be  examined  as  to  Basedow  symptoms.  If  sugar 
is  found  in  exophthalmic  goitre,  the  patient,  before  being  operated 
upon  —  in  order  to  escape  a  fatal  result  such  as  in  our  case  18  — 
must  observe  a  very  strict  diabetic  diet  not  only  till  the  urine 
is  free  from  sugar  and  keton,  but  if  possible  till  the  blood-sugar 
is  normal.  If  in  a  diabetic  patient  any  symptom  of  hyperthy- 
reoidism  is  found  it  is  necessary  to  remember  that  a  reduction 
of  the  thyroid  here  is  a  therapeutic  possibility  —  through  ope- 
ration or  through  Eoxtgen.  This  opinion  as  to  the  treatment 
of  the  thyr  ogene  glycosuria  has  also  recently  been  set  up  by 
others.      O'Day    reports   2   cases    of    diabetes  in  exophthalmic 
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goitre.  Both  had  their  sugar  tolerance  reestablished  after  hemi- 
strumectomy. 

In  mild  forms  of  thyreogene  diabetes  —  or  glycosuria  (the 
limit  is  not  easily  drawn)  —  the  operation  ough^  decidedly  to 
be  tried,  according  to  our  material.  For  the  severe  forms  in  the 
first  place  the  immediate  danger  of  an  operation  is  of  course 
considerable.  There  is,  however,  some  reason  to  believe  that  the 
modern  dietetic  treatment  of  diabetes  may  now  reduce  this  risk 
so  much  that  it  is  not  necessarily  a  contra-indication  to  opera- 
tion.    In  the  second  place  there  are  cases  —  as  our  cases  19 

—  where  a  fatal  diabetes  may  develop  in  spite  of  a  hemistru- 
mectomy  which  has  a  favourable  influence  on  the  remaining 
Basedow  symptoms.  (A.  Kocher.)  Our  case  may  be  explained 
by  the  fact  that  the  thyroid  remnant  after  the  strumectomy 
weighed  three  times  as  much  as  a  normal  norwegian  of  thyroid 
gland  (70  grams)  and  consisted  of  »BASEDOW»-parenchyma.^  This 
shows  that  also  after  the  operation  there  was  enough  of  thyroid 
tissue  left  to  explain  the  continuous  progressive  development  of 
a  thyreogene  diabetes.  —  Another  explanation  for  such  cases 
may  be  that  gross  anatomical  changes  in  the  pancreas  as  werefound 
in  some  of  our  cases  above  are  not  likely  to  retrocede  even  if  their 
primary  cause  has  been  removed.  And  if  in  such  cases  the  pan- 
creatic changes  persist  also  after  a  hemistrumectomy,  the  develop- 
ment of  a  diabetes  is  but  natural.  —  Thus  there  is  probably  but 
little  hope  of  curing  by  hemistrumectomy  a  thyreogene  diabetes 
of  very  long  standing.  But  at  any  rate  there  will  be  a  chance  of 
making  the  eventual  pancreatic  affection  stationary  —  which 
is  my  reason  for  believing  that  in  these  cases  also  the  operation 
ought  to  be  tried. 

The  conception  stated  above  of  the  relationship  between  the 
thyroid  gland  and  the  pancreas  in  Morbus  Basedowii  and  hyper- 
thyroidism harmonizes  with  the  common  conception  of  the  re- 
lation between  the  normal  thyroid  and  the  normal  pancreas. 
This  relation  is  best  illustrated  by  Falta's  well-known  triangle: 
fig.  2  which  is  intended  to  show  the  harmony  between  the  thy- 
roid gland,  the  pancreas  and  the  suprarenal  glands.  The  several  ac- 
tions set  out  in  the  diagram  have  of  late  been  much  disputed. 

—  But  the  action  exerted  by  the  thyroid  gland  over  the  pancreas 

—  which  as  far  as  I  know  is  undisputed  —  is,  however,  the  only 

'  Verified  by  p.  m. 
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thing  of  interest  for  our  subject.  —  Whether  this  action  is  exerted 
directly,  through  the  suprarenals,  through  the  hypophysis  or 
through  all  of  them  is  of  no  importance  for  our  reasoning.  Accord- 
ingly the  diagram  may  be  thus  simplified:  fig.  3  The  Action  which 


fnliibitzon 

<- 


^ 
^ 


=<^ 


Fig.  3. 


the  normal  thyroid  exerts  over  the  pancreas  has  first  been  de- 
monstrated by  LoRAND  and  later  on  by  Falta  and  Bertelli. 
In  a  series  of  dogs  after  extirpationof  the  thyroid  gland  they  con- 
stantly found  an  hypertrophy  and  an  increased  number  of  the 
Langerhans  islands.  Moreover  the  same  investigators  and  many 
after  them  have  found  that  the  sugar  tolerance  is  raised  through 
extirpation  of  the  thyroid  —  provided  that  the  parathyroid  is 
spared.  And  finally  they  found  that  the  glycosuria  in  experi- 
mental pancreas  diabetes  disappeared  or  decreased  after  a  thyroi- 
dectomy. Also  this  has  later  on  fairly  frequently  been  confirmed. 
According  to  Klose  these  experiences  are  confirmed  in  human 
pathology.  In  myxedema  the  Langerhans  islands  are  hypertro- 
phied  and  increased  in  number,  just  as  the  sugar  tolerance  has 
generally  risen. 

Summing  up  the  above  statements  we  must  come  to  the  follow- 
ing conclusion:    The  facts  stated  in  the  present  material  indicate 
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that  at  any  rate  tlie  more  severe  cases  of  glycosuria  in  exophthalmic 
goitre  are  caused  by  a  pancreatic  affection.  The  plausible  cause 
of  this  pancreatic  affection  must  be  the  fact  that  the  inhibitory 
action  which  the  thyroid  even  normally  exerts  over  the  pancreas 
has  increased  on  account  of  the  thyroid  hyperfunction.  A  dia- 
betes developing  in  such  cases  must  be  conceived  as  thyrogenetic 
—  as  a  Basedow  symptom  —  and  ought  to  be  treated  with  reduc- 
tion of  the  thyroid  gland. 

From  a  therapeutic  aspect  Morbus  Basedoivii  today  for  the  grea- 
terpart  belongs  to  surgery;  this  will  explain  the  fact  that,  in  spite 
of  its  being  in  a  great  measure  a  metabolic  disease,  no  specific 
Basedow  diet  has  been  drawn  up.  Diabetes  mellitus  has  always 
belonged  to  internal  medicine,  and  dieting  has  been  the  exclusive 
treatment  for  this  disease.  I  wish  to  raise  the  following  question: 
Should  we  not  be  able  to  obtain  certain  advantages  by  adding 
a  dietetic  treatment  to  the  surgical  treatment  for  Morbus  Base- 
Dowii  and  by  adding  a  surgical  to  the  dietetic  treatment  for  dia- 
betes mellitus?  As  for  dietetic  treatment  for  Morbus  Basedowii 
the  following  facts  will  be  the  starting-point:  The  frequent 
changes  in  carbohydrate  metabolism  seem  to  indicate  restriction 
of  carbohydrates  in  cases  of  lowered  tolerance.  Furthermore, 
Tanberg  has  shown  that  a  diet  rich  in  protein  will  cause  an 
hypertrophy  of  the  thyroid  gland. 

We  know  that  protein  incites  metabolism  —  and  that  in  Morbus 
Basedowii  metabolism  has  just  a  tendency  to  increase.  A  com- 
parison of  these  facts  seems  to  indicate  the  following  diet:  Re- 
striction of  protein,  carbohydrates  in  each  case  in  proportion 
to  the  tolerance,  and  fats  in  as  great  quantities  as  the  patient 
is  capable  of  ingesting. 

As  for  surgical  treatment  for  diabetes  it  might  be  justified 
by  the  following  argument:  We  have  seen  certain  striking 
points  of  resemblance  between  diabetic  glycosuria  and  the  gly- 
cosuria in  Basedow's  disease.  The  latter  has  often  been  cured 
through  hemistrumectomy.  Moreover,  a  proliferation  and  hyper- 
function of  the  Langerhans  islands  also  seem  to  occur  through 
reduction  of  the  normal  thyroid.^  These  facts  seem  to  favour 
the  h}"pothesis  that  also   in  the  usual  cases  of  non-thyreogene 


*  In  case  2  the  thyreotoxicosis  was  due  to  a  great  strnma  diffusa  hyper- 
plastica,  that  microscopically  showed  the  structure  of  a  normal  thyreoid.  Aiter 
removing  50  g.  of  this  normal  thyreoid  tissue,  the  sugartolrolance,  which  had 
ben  lowend,  was  reestablished. 
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diabetes  there  is  still  a  therapeutic  possfbility  in  hemistru- 
mectomy  —  not  of  curing  the  diabetes,  but  of  reducing  the 
hypofunction  of  the  Langerhans  islands  which  is  considered  as 
the  cause  of  diabetes.  And  then  the  same  course  would  be 
pursued  as  has  led  to  the  cure  of  many  cases  of  glycosuria  akin 
to  diabetes.  Recovery  from  non-thyreogene  diabetes  cannot 
be  expected,  for  in  this  disease  the  operation  represents  no  causal 
treatment,  but  only  aims  at  an  unburdening  of  the  insulary 
apparatus.  So  far  it  has  the  same  aim  as  the  dietetic  treatment. 
This  treatment  is  also  believed  to  represent  an  unburdening  of  the 
organs  of  carbohydrate  metabolism  —  which,  according  to  modern 
theory,  mean  the  Langerhans  islands. 

Also  in  another  respect  the  operation  proposed  might  pos- 
sibly support  the  dietetic  therapy:  As  is  known,  the  thyroid 
gland  incites  metabolism  — ,  increases  the  requirement  of  calo- 
ries. It  is  important  for  a  diabetic  patient  to  manage  with 
as  few  calories  as  possible.  A  reduction  of  the  thyroid  might 
also  take  him  nearer  to  this  aim. 

The  surgical  treatment  of  Goitre  and  Morbus  Basedowii  as 
well  as  numerous  experiments  in  animals  have  proved  that  a 
reduction  of  the  thyroid  at  any  rate  to  the  half  may  be  performed 
without  any  consequences  injurious  to  the  subject.  As  a  con- 
sequence of  the  modern  dietetic  therapy  for  diabetes  the  imme- 
diate danger  of  the  operation  need  hardly  be  greater  in  a  case 
of  diabetes  than  for  instance  in  a  Basedow  case.  But  it  is  of 
course  provided  that,  before  the  operation,  through  a  correct 
dietetic  treatment  not  only  the  patient's  urine  has  become  clear 
of  sugar,  but  that  also  the  blood-sugar  has  been  reduced  as  far  as 
possible.  The  patient  would  have  to  remain  in  the  medical  de- 
partment of  the  hospital,  and  might  only  be  removed  into  the 
surgical  department  for  the  length  of  time  of  the  operation.  Leav- 
ing the  patient  only  to  surgical  treatment  would  be  identical  with 
murder. 

As  far  as  I  can  understand,  nothing  can  be  said  with  absolute 
certainty  about  the  practical  result  of  the  operation  proposed 
till  it  has  been  tried  in  a  case  of  diabetes.  ^  But  I  think  this  attempt 
is  justified  by  the  fact  that  the  theoretical  argument  is  based  on 
so  many  facts  —  which  all  seem  to  point  in  the  same  direction, 
namely  to  the  possibility  of  finding  an  addition  to  the  dietetic 

'  For  instance:  We  don't  know  now,  if  a  compensatory  hypertrophy  of  the 
thyroid  remnant  will  occur,  and  which  would  be  the  elfect  if  it  occnred. 
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treatment.  An  addition  which,  if  doing  no  more,  might  at  any 
rate  prevent  the  mild  cases  from  growing  severe,  and  which  — 
granted  that  the  patients  could  stand  the  operation  —  might 
cause  the  severe  cases  to  keep  aglycosuric  on  a  diet  which  might 
be  tolerable  to  the  patients. 


Summary  of  cases. 

No.  1. 

Mr.  A.  S.  Age  38  years.  Rather  severe  primary  Morbus  Base- 
dowii,  intermittent  during  6  to  7  years.     Intense  thirst. 

100  g.  of  glucose  on  empty  stomach  produced  sugar  in  urine 
specimens  collected  during  the  first  2  hours  afterwards  (AlmiSn- 
NylaNDER,  Hain),  not  later. 

The  patient's  father  suffered  from  diabetes,  and  so  did  a  younger 
sister  of  his. 

Microscopical  examination  of  goitre  revealed  a  typical  Struma  Ba- 
sedowiana. 

No.  2. 

Mrs.  Ragni  U.  Age  26  years.  Hyperthyreoidism.  Goitre  during 
20  years.  During  last  year  nervousness,  palpitation,  weakness,  tre- 
mor, perspiration,  but  no  thirst. 

1,  2  and  3  hours  after  ingestion  of  100  g  glucose  marked  po- 
sitive reaction  of  sugar  in  the  urine  (Hain,  AlmIiIN-Nylander). 

Extirpation  of  the  right  lobe  with  isthmus,  total  weight  50  g. 
Microscopical  diagnosis:  Struma  diffusa  hyperplastica.  Histological 
structure  as  a  normal  gland. 

1  week  after  the  operation:  100  g.  of  glucose  on  empty  stomach 
produced  no  glycosuria. 

No.  3. 

Mrs.  Sigrid  0.  Age  47  years.  During  about  3  months  rather 
pronounced  Basedow  symptoms  with  polyuria  and  intense  thirst. 

100  g.  of  glucose  on  empty  stomach  produced:  1  and  2  hours 
afterwards  positive  reaction  of  sugar  in  the  urine,  later  none. 

Extirpation  of  the  right  lobe  with  isthmus  (total  weight  100  g.). 
Histological  diagnosis:  Struma  diffusa  Basedowificata. 

1  week  after  the  operation:  100  g.  of  glucose  on  empty  stomach 
produced  no  glycosuria. 

No.  4. 

Thea  D.  Age  22  years.  Goitre  from  childhood.  Last  year  growth 
of  the  goitre  with  slight  exophthalmos,  dyspnea,  palpitation  and 
thirst.     Pulse   120. 

D.  100  g.  of  glucose  on  empty  stomach:  1,  2  and  3  hours  after- 
wards marked  positive  reaction  of  sugar  in  the  urine. 

Extirpation  of  the  right  lobe  with  isthmus  (total  size  as  a  goose- 
egg)- 
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Histological  diagnosis:  Struma  diffusa  Basedowificata. 

1  week  after  the  operation;  100  g.  of  glucose  on  empty  stomach 
produced  no  glycosuria. 

No.  5. 

Miss  Agnethe  S.  Age  33  years.  During  7  years  Morbus  Base- 
dowii.  Comparatively  slow  pulse-rate,  straggling  hair,  constipation 
during  the  stay  in  the  hospital,  and  pronounced  dermographia.^ 

100  g.  of  glucose  on  empty  stomach  produced  no  glycosuria. 

Extirpation  of  the  right  lobe  (weight  75  g.).  Microscopical  diag- 
nosis: Basedowified  goiter.  (Besides  pronounced  Basedow  changes  a 
partial  degeneration  of  the  epithelium.) 

No.   6. 

Elida.  Age  23  years.  During  1  year  moderately  severe  Morbus 
Basedowii.  Had  undergone  an  operation  (extirpation  of  the  right 
lobe  with  isthmus)  half  a  year  ago,  temporary  improvement.  During 
recent  months  relapse.     Considerable  thirst. 

Jan.  21st.  1919:  100  g.  of  glucose  on  empty  stomach  produced 
alimentary  glycosuria  after  1,  2  and  3  hours. 

Jan.  31st.  1919:  Resected  a  portion  of  the  size  of  a  hen's  egg 
of  the  remaining  enlarged  left  lobe  (local  anesthesia,  novocain-adre- 
nalin).     Histological  diagnosis:    Struma  Basedowiana. 

Severe  postoperative  reaction.  Urine  analysis  3  hours  after  the 
operation  showed  sugar  (postoperative  sugar  reaction!). 

2  weeks  after  the  operation:  Ingestion  of  100  g.  of  glucose  on 
empty  stomach  produced  no  glycosuria  after  1,   2  and   3  hours. 

No.  7. 

Ingrid  H.  Age  26  years.  During  2  years  goitre  and  pronounced 
Basedow  symptoms.      P.   abt.   130. 

100  g.  glucose  on  empty  stomach  produced  glycosuria  after  1  and 
2  hours. 

Partial  strumectomy .  Histological  diagnosis:  Diffuse  Basedowified 
goitre. 

11  days  after  the  operation:  Considerable  improvement.  100  g. 
of  glucose  on  empty  stomach  produced  no  glycosuria. 

No.  8. 

Emma  A.  Age  50  years.  Always  a  little  nervous,  but  conside- 
rably worse  during  the  last  3  months;  during  this  period  goitre, 
tremor,  palpitation,  thirst,  emaciation,  polyuria  and  exophthalmos  had 
occurred.     P.  about  130. 

100  g.  of  glucose  on  empty  stomach  produced  glycosuria  after  1, 
2  and   3  hours. 


'  Eppinger  and  Hess  have  considered  these  phenomena  as  the  symptoms  of  a 
» vagotonia*.  But  » vagotonia*  is  —  at  any  rate  in  Morbus  Basedowii  —  an 
inadequate  designation.  From  reasons  of  which  I  will  give  an  account  in  a 
future  work  I  conceive  the  above  symptoms  as  the  early  supervention  of 
myxedematic  symptoms,  which  may  sometimes  appear  in  a  Basedow  patient. 
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March  1st  1920:   Extirpation  of  the  left  lobe. 

Febr.  20th  1921:  Weight  increased  by  18  kilos.  Free  of  symp- 
toms. 

Ingestion  of  100  g.  of  glucose  on  empty  stomach:  Urine  speci- 
mens taken  after  1,   2   and   3  hours  contained  no  sugar. 

No.  9.     Signe  I.     Age  36  years. 

During  some  years  grievous,  increasing  Basedow  symptoms  and 
bronchial  asthma.  Considerable  thirst  and  emaciation,  marked  exoph- 
thalmos. Pulse  about  140.  Urine  analysis  showed  neither  albumin 
nor  sugar.  Sugar  tolerance  was  not  determined  previous  to  the 
operation. 

May  31st  1919.  Under  local  anesthesia  with  novocain-adrena- 
lin  the  right  lobe  with  the  isthmus  were  extirpated. 

During  the  operation  and  60  hours  afterwards  a  violent  postope- 
rative reaction.  As  long  as  this  reaction  lasted  she  had  violent  fits 
of  asthma,  which  disappeared  after  injections  of  adrenalin. 

The  postoperative  reaction  being  over,  she  had  no  attack  of  asthma 
for  about  1  week,  after  which  period  it  returned  in  variable  degrees 
of  intensity.  The  fits  only  disappeared  after  administration  of 
adrenalin,  of  which  she  was  given  always  increasing  doses  (up  to 
3   or  4  milligrammes  per  diem). 

Meanwhile  her  exophthalmic  goitre  had  ameliorated  after  the  opera- 
tion; she  had  calmed  down,  the  pulse  rate  fell  to  about  80,  and 
she  put  on  flesh.  Adrenalin  injections  raised  her  blood-pressure  from 
about  140  to  about  180,  to  return  to  140  during  30  minutes. 
Her  Basedow  symptoms  did  not  increase  through  the  injections;  no 
glycosuria  resulted. 

100  g.  of  glucose  produced  no  glycosuria. 

We  did  not  venture-  to  make  a  test  with  pilocarpine^  fearing  lest 
her  asthma  shouldget  worse. 

No.   10. 

Cathrine  A.     Age  IS  years. 
During  9  months  severe  Basedow's  disease. 
No  alimentary  glycosuria  resulting  from  100  g.  of  glucose. 
After    a    hemistrumectomy    violent   postoperative  reaction  with  col- 
lapse (P.   200). 

Some  improvement  after  the  operation,  but  after  3  months  relapse. 

No.   11. 

Sanna  O.     Age  49  years.     Married. 

During  several  years  severe  Morbus  Basedowii.  Previously  perio- 
dical intense  thirst  and  poly;iria  which  symptoms  had  decreased 
immediately  before  the  operation  (diuresis  about  1800).  Marked 
emaciation.      3    months    ago    a    resection    of    the  left  lobe  had  been 


^  In  order  to  determine  the  degree  of  the  »vagotonus». 
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performed    with  some  satisfactory  result,  but  the  Basedow  symptoms 
still  remained.     P.  about  100. 

No  glycosvu-ia  produced  by  80  g.   of  glucose  on  empty  stomach. 

Nn.  12. 

O.  K.  H.     Age  41  years.     Farmer. 

During  the  last  5  years  intermittent  symptoms  of  severe  Morbus 
Basedowii  in  increasing  degrees  of  intensity,  —  especially  emaciation, 
thirst,  polyuria  and  polyphagia.  Some  time  previous  to  his  admis- 
sion to  the  General  Hospital  of  Drammen  confinement  to  bed  through 
weakness.     Weight  at  this  time:  47,5  kilos. 

During  the  first  week  in  the  hospital  the  urine  contained  sugar 
(dayly  examination;  Alm^N-Nylander,  Trommer).  After  a  week 
the  patient's  condition  improved  a  little  during  rest  in  bed,  and 
after  the  ligation  of  the  superior  left  thyroid  artery  performed  on 
the  9th  day  after  his  admission  (on  April  22nd  1916).  After  that 
the  glycosuria  varied  thus: 

April  23:  No  sugar. 
»      24: 1 

^^     ^  /  /  Positive  reaction  of  sugar. 
J-       14:  I 

»       15:  J 

During  the  intervals  the  urine  was  free  from  sugar  (dayly  exami- 
nation). 

Then  the  patient's  condition  constantly  improved.  After  staying 
at  home  for  some  months,  according  to  appointment  he  was  read- 
mitted on  the  13th  of  October  1916.  His  weight  had  then  increa- 
sed by  10  kilos.  At  the  time  of  readmission  the  reaction  of  sugar 
in  the  urine  questionable. 

Nov.  13th  1916:  Hemistrumectomy .  After  that  constant  and  quick 
improvement  (4  re-examinations).  November  1919  was  noted:  Able 
to  work  during  the  last  2  years.  Complete  well-being.  Looking 
perfectly  well  and  in  the  best  condition.  Weight:  80  kilos.  Urine: 
Free  from  sugar  and  albumin.  (HaEN,  TROMMER,  Alm^N-NYLAN'- 
DER),     No  thirst. 

The  urine  was  examined  on  Febr.  20,  21  and  22  1921,  but  no 
sugar  was  found. 

No.   IS. 

Mrs.   Caspara  S.     Age  54  years. 

During    several    years    Basedow  symptoms,  which   have  of  late  in- 
creased after  the  use  of  K.  J.   Constant  thirst. 
Urine  analysis: 

On  admission  on  June  4.   1920:  Marked  positive  reaction  of  sugar. 
='       5.       »        Trace  of  sugar. 


Later  on  no  glycosuria. 


6.  »  Sugar  +  Gerhardt 

7.  »  Sugar  +  Gerhardt 

8.  »  Sugar  +  Gerhardt 

9.  »  Sugar  +  Gerhardt  + 


Restricted  diet  as , 
to  carbohvdrates:       1     '       '^-       '        Sugar  +  Gerhardt  + 
■'       8.       »        Sugar  +  Gerhardt  + 
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On  the  16th  and  the  28th  of  June,  on  both  occasions  under  lo- 
cal anesthesia  by  novocain-adrenalin,  a  ligation  of  the  right,  resp. 
the  left  superior  thyroid  artery  was  performed.  Neither  of  these 
resections  was  followed  by  a  postoperative  reaction,  nor  by  any  gly- 
cosuria. 

After  that  there  were  no  restrictions  in  the  diet,  yet  no  glycosu- 
ria occurred  (length  of  time  of  observation:   2  weeks). 

No.   14. 

Borghild  S.     Age  23  years. 

During  one  year  and  a  half  pronounced  Primary  Morbus  Base- 
dowii.     Intense  thirst.     P.   120.     Urine:    Free  of  sugar. 

Oct.  8.  1918:  Partial  strumectomy  (local  anesthesia,  novocain- 
adrenalin). 

Severe  postoperative    reaction,     (lasting  as  long  as  the  glycosuria). 

Urine: 

Oct.     8.   (after  the  operation):  Positive  reaction  of  sugar. 
»         9,  3>  »  »         » 

»      10.                                                 >>  >^  >>  * 

>      11.                                     sligt     »  »  »  » 

»     12.                                         Negative  »  »  » 

After  that  day  no  glycosuria. 

No.  15. 

Sofie  R.     The  General  Hospital  of  Stavanger. 

During  9  months  pronounced  Basedow  symptoms  e.  g. :  Pulse  150 
to  170,  some  thirst  and  emaciation  with  glycosuria. 

Hemistrumectomy.     Microscopical  diagnosis:     Struma    Basedowiana. 
2  weeks  after  the  operation:  No  glycosuria. 

No.  16. 

Mrs.  F.     Age  38  years. 

During  5  to  6  years  pronounced  Primary  Morbus  Basedowii.  6 
months  ago  partial  strumectomy  with  a  transient  satisfactory  result. 
Then  her  goitre  again  increased,  and  her  condition  grew  worse. 
Immediately  before  the  operation  there  had  been  no  glycosuria.  At 
the  time  of  admission  there  was  a  positive  reaction  of  sugar  in  the 
urine  (HaiN,  several  tests). 

The  case  diagnosed  as  a  relapse  of  Morbus  Basedowii  having  also 
caused  the  glycosuria. 

No.  17. 

Ingeborg  J.     Age  47  years. 

A  niece  of  hers  had  died  of  diabetes. 

During  20  years  Basedow  symptoms  in  various  degrees  of  inten- 
sity:   Marked  heart  symptoms,  exophthalmos  and  goitre. 

During  the  last  3  years  weakness  and  intense  thirst  with  glycos- 
uria. She  had  been  restricted  to  the  following  diet:  Ham  meat,  eggs, 
vegetables  and  3  to  4  slices  of  bread. 
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Comatose  when  admitted  to  the  medical  departement  B  of  the 
Riks-Hospital   in  Christiania  on  the   7th  of  Dec. 

Urine  analysis  showed:  Albumin  and  sugar  (I  per  cent  polarimeter). 
Positive  Gerhardt's  reaction.     Blood-Sugar  0.55  per  cent. 


Summary  of  the  postmortem: 

The  thyroid  gland:  Weight  75  g.  Histological  structure  as  a 
struma  Basedowiana.  Thymus  hyperplasia  (W.  38  g.)  Heart:  W. 
310  g. ;  nothing  of  importance  observed.  Bronchopneumonia  duplex. 
Spleen:  Atrophied  (W.  15  g.)  and  fibrous.  Liver:  W.  1310  g.,  de- 
generated. Kidneys:  W.  850  g. ;  degenerated;  the  capsule  adherent. 
Supearenal  glands:  Of  usual  appearance  and  size.  Genitals:  No 
changes.     Pancreas:  Small,  fibrous,  weight  40  g. 

No.   18. 

Mrs.   H.  B.— H.     Age  38  years. 

During  several  years  pronounced  symptoms  of  severe  Primary 
Morbus  Basedowii. 

During  the  last  time  previous  to  the  operation  she  felt  an  intense 
thirst,  for  which  reason  several  sugar  tests  were  made  on  her  urine 
—  as  late  as  2  weeks  before  the  operation  — ,  which  tests,  however, 
always  gave  negative  results. 

The  sugar  tolerance  and  sugar  content  of  the  blood  were  not 
determined. 

Extirpation  of  the  right  lobe  with  isthmus  and  part  of  the  left 
lobe  (local  anesthesia,  novocain- adrenalin). 

That  night  Diabetic  coma  occurred,  with  an  exceedingly  marked 
positive  reaction  of  sugar  and  positive  Gerhardt's  reaction  in  the 
urine,   and   a  deep  snoring  respiration. 

She  died  within  24  hours. 

Her  sister  suffers  from  exophthalmic  goitre. 

No.  19. 

Mrs.   O.   H.     Age  42  years. 

Goitre  during  25  years.  During  latter  years  this  goitre  had  in- 
creased more  rapidly  and  had  become  markedly  Basedowified.  P. 
about  140. 

A  hemistrumectomy  was  performed  on  the  2nd  of  May  1917. 

An  reexamination  two  years  later  showed  improvement  but  still 
Basedow  symptoms  and  goitre. 

2  /2  years  after  the  operation  a  diabetes  was  diagnosed.  Symp- 
toms: Intense  thirst,  polyuria,  emaciation,  3.6  per  cent  sugar.  Her 
exophthalmic  goiter  was  then  but  little  prominent:  P.  about  100, 
tremor  slight,  exophthalmos,  some  perspiration  and  nervousness. 
Kocher's  blood-picture. 

She  died  3  months  after  the  diabetes  had  been  diagnosed,  the 
acidosis  having  markedly  increased;  with  remarked  Gerhardt's  reac- 
tion but  no  true  coma  occurred. 
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Summary  of  the  postmortem: 

Slightly  emaciated  midle-aged  woman.  Weight  of  the  remaining 
left  lobe  of  the  thyroid  gland:  70  g.  Histological  picture:  A  Base- 
dowified  nodular  goitre.  Cervical  sympathetic  nerves:  Slight  increase 
of  connective  tissue  in  the  superior  ganglions  on  either  side.  Thy- 
mus: W.  10  g.  Microscopically:  Thymic  tissue  like  islands  in  adipose 
tissue.  Heart:  W.  225  g.  Sporadic  small  lymphoidcell  foci  in  the 
myocardium.  Beyond  this  nothing  observed.  Nothing  abnormal  in 
the  lungs  stomach  and  intestines  nor  in  the  spleen  (w.  115  g.) 
Liver:  W.  1160  g.,  pale.     Fatty  degeneration. 

Pancreas:  Weight  70  g.  Macroscopically  nothing  of  importance 
observed.  Microscopically:  Number  of  Langerhans  islands  per  50 
mm.^  4  to  5  (the  average  of  islands  in  the  various  parts  of  the 
pancreas;  normally  there  should  be  from  10  to  30  islands  per  50 
mm.".  Only  a  few  normal  looking  Langerhans  islands  observed;  the 
epithelium  of  the  rest  greatly  degenerated,  partly  totally  necrotic. 
Some  round  elements,  of  a  form  and  size  like  those  of  the  Langer- 
hans islands,  observed,  consisting  of  degenerated  epithelium  sur- 
rounded by  a  thick,  fibrous  capsule  of  connective  tissue  (compare  the 
figure).     They  are  considered  to  be  changed  Langerhans  islands. 

Suprarenal  glands:  Small;  total  weight  7  g.  Microscopy:  The 
corticalis  as  well  as  the  medullaris  partly  penetrated  by  thick,  fibrous 
cords  of  connective  tissue.  The  parenchymatous  cells  of  the  corti- 
calis as  well  as  of  the  medullaris  somewhat  unequal;  some  rather 
big  cells  observed,  especially  in  the  medullaris.  Numerous  big,  pig- 
mented cells  in  the  zona  reticularis. 

Kidneys:  Large  (W.  530  g.),  pale,  having  undergone  a  fatty  dege- 
neration. Microscopy:  Increase  of  connective  tissue,  especially  in 
the  medullaris.  A  hyalin  degeneration  of  the  epithelium,  especially 
in  the  tubuli  contorti,  where  the  epithelium  is  pigmented.  Thickened 
walls  of  the  vessels.     A  slight  infiltration  of  the  lymhpoid-cells. 

Ovaries:  Small,  atrophied.     Microscopically:  Fibrous. 

Hypophysis:  Usual  aspect.  W.  O.eo  g.  Microscopy:  Hyperemia  of 
the  anterior  lobe. 

No.  20. 

Mrs.  X.  K.  K.     Age  48  years. 

February  1919.  During  15  to  20  years  Primary  Morbus  Basedo- 
wii.  8  pregnancies,  of  which  3  abortions.  The  Basedow  symptoms 
having  increased  during  each  pregnancy. 

6  years  ago  treated  by  radium  with  a  transient  good  result. 

During  later  years  recurrence  of  severe  Basedow  symptoms,  among 
others  marked  emaciation,  thirst  and  polyuria. 

Now  in  the  6th  month  of  pregnancy. 

Febr.  12th:    Urine  free  of  sugar  (Hain). 

100  g.  of  glucose  on  empty  stomach:  produced  marked  positive 
reaction  of  sugar  after  1,   2  and  3   hours. 
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Zur  Frage  der  Bedeutung  der  Rasselgerausclie 
bei  Heilung  der  Lungentuberkulose.^ 


Von 


CARL  LOWENHJELM, 
chefsarzt  des  Sanatoriums  Lot,  Schweden. 


In  dem  Masse,  wie  die  Bestrebungen  mehr  und  rnehr  dar- 
auf  geriehtet  werden,  Lungentuberkulose  zu  heilen,  und  diese 
Bestrebungen  von  Erfolg  gekront  werden,  in  demselben  Masse 
wacbst  die  Anzahl  Personen,  die  einmal  an  einer  klinisch 
manifestierten  Tuberkulose  gelitten  haben,  nun  aber  so  weit 
gekommen  sind,  dass  ihre  Tuberkulose  geheilt  ist.  Es  ist 
eine  ausserst  bedeutungsvolle  Frage  ftir  diese  Individuen  Ge- 
wissheit  zu  erbalten,  denn  chronische  Krankheiten  haben' crern 
einen  gewissen  Grad  von  Neurasthenie  im  Gefolge,  und  diese 
Neurasthenie  steigert  sich  in  demselben  Masse,  wie  der  Arzt 
nicht  klaren  Bescheid  geben  zu  kdnnen  glaubt.  Aber  auch 
aus  sozialem  Gesichtspunkt  ist  die  Frage  bedeutungsvoU,  denn 
Krankenkassen  und  Versieherungsinstitute  verlangen  gewdhn- 
hch  deutlichen  Bescheid  in  der  Frage  ^geheilt  oder  nicht  ge- 
heilt»,  und  nicht  zum  mindesten  wichtig  wird  die  Frage 
wenn  es  sich  urn  Gesundheitsatteste  bei  der  Bewerbung  urn 
Anstellungen   handelt. 

Professor   Dr.  Karl   PetriSn  in  Lund  hat  diese  Frage  nach 
charakteristischen  Kennzeichen  geheilter  Tuberkulose  in  einem 


'  Vortrag  im  Schwedischen  TuberktUosearztverein. 
2*"     211072.  Acta  med.  Scandinav.    Vol.  LV. 
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1900  erschienenen  kleinen  Aufsatz  ^  erortert.  Bei  seinem  Su- 
chen  nach  sicheren  objektiven  Zeichen  geheilter  Tuberkulose 
bleibt  er  bei  dem  Verschwinden  der  Rasselgerauscbe  stehen. 
Nachdem  er  grlindlieh  die  damals  zugangliche  Literatur  durcb- 
gegangen,  fasst  €r,  was  er  dort  gefunden,  und  was  aucb  mit 
seiner  eigenen  kliniscben  Erfahrung  von  einigen  referierten 
Fallen  her  ubereinstimmt,  folgendermassen  zusammen:  >-'Die 
einzige  Veranderung  in  den  pbysikalischen  Symptomen,  die 
wir  als  charakteristisch  ftir  den  Verlauf  eines  Lungenschwind- 
sucbtsfalls  zur  Heikmg  annehmen  konnten,  ware  also  das 
Verschwinden  des  Rasselgerausches.>'  Er  formuliert  seine  Auf- 
fassung  scharfer  an  einer  anderen  Stelle:  '■'Schon  wiederholt 
habe  ich  gefnnden,  dass  das  Verschwinden  des  Rasselgerausches 
das  einzige  Phanomen  bei  der  pbysikalischen  Untersuchung 
war,  das  nns  a^^s  dieser  darauf  schliessen  liess,  dass  eine 
Lungentuberkulose  der  Heilung  entgegenging,  wie  auch  dass 
wir  das  Verschwinden  des  Rasselgerausches  fordern  mtissen, 
nm  klinische  Heilung  zu  diagnostizieren.»  Er  fahrt  aber  fort: 
-Diese  letztere  Kegel  scheint  jedoch  nicht  frei  von  Ausnahmen 
zu  sein.  Bei  Turban  finden  wir  namlich  bei  Besprechung  des 
krepitierenden  Rasselns  folgende  Bemerkung:  'In  gutartig 
verlaufenden  Fallen  hort  man,  besonders  wenn  man  den 
Kranken  hnsten  lasst,  oft  Jahre  und  Jahrzehnte,  nachdem 
Husten  und  Auswurf  verschwunden  sind,  dieselben  feinen 
und  mittelgrossen  Rasselgerausche,  wie  sie  gehort  wurden, 
als  die  Krankheit  in  ihrem  Flor  stand.  Es  ist  unmoglich, 
diese  Gerausche  von  wirklichen,  auf  Katarrh  beruhenden  Ras- 
selsrerauschen  zu  unterscheiden.'^>  Vor  Turbaxs  Autoritat  sich 
beugend,  erkennt  er  diese  Ausnahme  an  und  fligt  etwas  spa- 
ter  hinzu:  »Nun  gibt  es  indessen  Ausnahmen  von  der  oben 
angegebenen  Regel,  so  dass  feine  Rasselgerausche  auch  in  ge- 
wissen  der  unzweifelhaft  geheilten  Falle  bestehen  bleiben  kon- 
nen.  Wie  oft  dies  vorkommt,  ist  wohl  noch  in  gewissem 
Grade  eine  offene  Frage,  doch  dtirften  wir  berechtigt  sein, 
mit  aller  AVahrscheinlichkeit  anzunehmen,  dass  es  nur  ver- 
haltnismassig  selten  geschieht.>  Wo  es  sich  um  klinischen 
Unterricht  handelt,  in  welchem  Falle  ja  doch  eine  gewisse 
Schematisierung  berechtigt  sein  kann,  pflegt  Professor  Petr^n 
nichts  von  dieser  Ausnahme  zu  erwahnen. 

^  Bidrag  till  den  kroniska  Inngtuberknlosens  klinik,  Kakl  Petren.    Stockholm 
1900.     Svenska  Tryckeribolaget. 
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Soweit  ich  sehen  kann,  kommt  klinische  Heilung  mit  fort- 
bestehenden  Rasselgerauschen  so  oft  vor,  dass  man  es  nicht 
als  berechtigt  ansehen  kann,  dies  im  Interesse  der  Schemati- 
sierung  zu  vernachlassigen.  Dadurch,  dass  man  an  dieser  — 
meines  Erachtens  —  allzn  strengen  Forderung  festbalt,  dass 
die  Rasselgerausche  verschwinden  sollen,  damit  man  geheilte 
Lungentuberkulose  konstatieren  konne,  schafft  man  eine  Gruppe 
von  Individiien,  die  zwar  vollig  arbeitsfahig  sind,  die  aber 
kein  Gesundheitsattest  erhalten  konnen,  oft  zu  grossem  Nach- 
teil  fiir  ihre  Lebensarbeit,  und  die  leicht  ein  Raub  der 
Neurasthenie  werden. 

AVenn  man  nach  bestimmten  Kennzeichen  sucht,  nm  klare 
Linien  zu  scbaifen  und  peinigende  Ungewissheit  zu  beseiti- 
gen,  kann  es  leicht  gescbehen,  dass  die  Begrenzungslinien  zu 
eng  gezogen  werden,  und  Unklarheit  und  Ungewissheit  wer- 
den das  Los  derjenigen,  die  ausserhalb  derselben  bleiben 
miissen. 

Vor  etwa  20  Jahren,  als  der  Lungentuberkuse  noch  nicht 
eine  so  allgemeine  und  konsequente  Behandlung  wie  jetzt  zu- 
teil  wurde.  ist  es  wohl  wahrscheinlich,  dass  die  Gruppe,  die 
geheilte  Tuberkulose  mit  fortbestehendem  Rasseln  hatte,  ziem- 
lich  unbedeutend  war,  und  Turban  stand  mit  seinem  Hinweis 
ziemlich  allein  da;  in  den  heutigen  Zeiten  intensiver  Lungen- 
tuberkulosenbehandlung  aber  ist  diese  Gruppe  wahrscheinlich 
so  gross  geworden,  dass  auf  sie  Riicksicht  genommen  werden 
muss  —  auch  beim  klinischen  Unterricht. 

Dass  ich  die  AufFassung  habe,  dass  diese  Gruppe  von  Per- 
sonen  mit  geheilter  Tuberkulose  und  fortbestehendem  Rasseln 
ziemlich  gross  und  jedenfalls  mit  ihr  zu  rechnen  ist,  beruht 
teilweise  auf  Aussprtichen  erfahrener  Kliniker.  So  schreibt 
z.  B.  Saugman,  Vejlefjord  Sanatorium:  ^  »Es  ist  also  moglich, 
dass  Rasselgerausche  gehort  werden  konnen,  ohne  dass  deshalb 
ein  aktiver  tuberkuloser  Prozess  vorhanden  ist»,  und  an  einer 
anderen  Stelle:  »Wir  sehen  also,  dass  das  stethoskopische  Bild 
nicht  an  und  fiir  sich  bestimmten  Bescheid  dariiber  geben 
kann,  ob  Heilung  eingetreten  ist.  Es  kann  in  alien  Stadien 
dem  Bilde  einer  Tuberkulose  in  voUer  Entwicklung  ahneln.» 
Und  in  einem  anderen  Aufsatze  von  1910^  schreibt  er:  >Hier 
soil    nur    darauf    hingewiesen    werden,   dass    Rasselgerausche, 

^  Ugeskrift  for  Lseger.     1901.     H.  47,  48. 

^  Liuguosen  af  den  begyndende  Brystsyge.     Gads  boghandel  1910. 
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auch  solche  von  ausgesprochen  feuchtem  Charakter,  nicht  be- 
stimmt  auf  eine  frische  Tuberkulose  hindeuten,  sondern  dass 
sie  auch,  wenn  auch  seltener,  bei  einer  alten  und  vollig  ab- 
selaufenen  Tuberkulose  vorhanden  sein  konnen,  die  bleibende 
Veranderungen  von  mehr  tiefgehender  Natur  mit  geheilten 
Kavernen  und  kleinen  und  unregelmassigen  Erweiterungen  in 
den  Bronchien  zuriickgelassen  hat»  —  und  welter:  »Wabrend 
die  meisten  bereit  sind  zuzugeben,  dass  Schrumpfung,  Dam- 
pfungen  und  Respirationsveranderungen  bei  einer  geheilten  Tu- 
berkulose gern  dasein  diirfen,  sind  deren  wohl  viele,  die  gel- 
tend  machen,  dass  das  Vorhandensein  von  Rasselgerauschen 
mit  diesem  Begriff  unvereinbar  ist  und  stets  auf  einen  akti- 
ven  Prozess  hindeutet.  Es  sind  nur  relativ  leichte  und  nicht 
tiefgehende  Prozesse,  bei  denen  man  erwarten  kann,  dass  die 
Rasselgerausche  vollstandig  und  endgiltig  verschwinden  wer- 
den.» 

Der  amerikanische  Arzt  Fkancis  Marion  Pottenger  schreibt: 
^Viele  Rasselgerausche  bleiben  bestehen,  auch  nachdem  deut- 
liche  Heilung  eingetreten  ist » 

Im  grossen  und  ganzen  aber  scheint  die  Frage  nach  der 
Persistenz  der  Rasselgerausche  wenig  in  den  Lehrbiichern  er- 
wahnt  und  in  der  Zeitschriftenliteratur  erOrtert  worden  zu 
sein/ 

Es  ist  aber  klar,  dass  die  Aussprtiche  erfahrener  Kliniker, 
die  viele  von  ihnen  als  klinisch  geheilt  betrachtete  Falle  von 
Lungentuberkulose  mit  fortbestehendem  Rasseln  gesehen  haben, 
doch  nicht  so  grossen  Wert  fiir  die  Beurteilung  der  aufgestell- 
ten  Frage  besitzen  wie  Sektionsbefunde,  welche  das  Bild  ana- 
tomisch  geheilter  Tuberkulose  bei  Individuen  zeigen,  die  kurze 
Zeit  vor  dem  Tode  Rasselgerausche  gehabt  haben.  Sehr  wert- 
voll  wiirde  es  sein,  wenn  eine  grussere  Serie  solcher  Falle  vor- 
gelegt  werden  konnte,  aber  auf  diesem  Gebiet  konnen  die  Sa- 
natorienarzte  nicht  mit  grosseren  Statistiken  kommen.  Denn 
die  Todesfalle  infolge  von  interkurrenter  Krankheit  sind  ja  in 
der  Regel  selten  in  einem  Sanatorium,  und  die  Aussichten 
daftir,  dass  eine  solche  Krankheit  eine  Person  treffen  wird, 
bei  welcher  die  Tuberkulose  in  der  einen  Lunge  oder  in  bei- 
den  geheilt  ware,  sind  ja  nicht  gross. 

^  Leider  war  eine  Arbeit  von  Tcrban  in  der  Zeitschrift  fiir  Taberkulose, 
Bd  26,  H.  1,  >Uber  Heilung  vorgeschrittener  Tuberkulose  und  posttnberkulose 
Bronchiectasie'  mir  nicht  bekannt  als  ich  meinen  Vortrag  hielt. 
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Wenn  icli  nun  gleichwohl  mit  meinem  bescheidenen  Mate- 
rial, zu  dem  ich  mehr  zufallig  gekommen  bin,  hervortrete,  so 
geschieht  es  zunachst,  um  das  Interesse  fur  diese  Frage  bei 
anderen  Krankenbausarzten  zu  erwecken,  die  bedeutend  gros- 
sere  Moglichkeiten  haben,  bei  Sektion  geheilte  Tuberkulose 
bie    Patienten,    die    an    anderer    Ursache    gestorben    sind,  zu 

sehen. 

Es  ist  ja  wabrscbeinlicb,  dass  viele  Krankenhausarzte  solche 
Falle  beobachtet  haben,  obne  dass  sie  veroffentlicht  worden 
sind,  da  ja  das  Problem  der  Persistenz  der  Rasselgerausche 
mehr  abseits  liegt  und  nicht  das  gewesen  ist,  dass  die  Sektion 
veranlasst  hat.  Ein  Krankenhausarzt,  Dr.  Gotthard  Soderberg 
in  Karlstad,  hat  jedoch  einen  derartigen  Fall  in  Hygiea  1909 
publiziert.  Es  handelte  sich  um  eine  Frau,  die  an  einem 
Krebs  mit  Metastasen  in  der  Pleura  starb.  Er  schreibt:  »Bei 
Untersuchung  wurde  auf  der  linken  Lunge  kurzer  Schall  bis 
zur  Spina  und  Costa  II  gefunden;  in  der  Fossa  supraspinata 
unreines  Atmungsgerausch ;  in  der  Fossa  supraclavicularis 
Schwarme  von  krepitierenden  Rasselgerauschen  nach  Husten, 
und  im  medialen  Teil  der  Fossa  supraclavicularis  vesiko- 
bronchiale  Atmung  ohne  deutliches  Rasseln.  Bei  Sektion 
wurde  ein  kaum  erbsengrosser  indurierter  Herd  gefunden. » 
Er  betont  in  seiner  Epikrise,  dass  der  Fall  einen  Beweis  da- 
ftir  bildet,  dass  geheilte  Tuberkulose  Rasselgerausch  hervor- 
rufen  kann. 

Zu  diesem  Fall  will  ich  3  weitere  hinzufiigen. 

I.  Augusta  C,  41  J.  alt;  der  Mann  starb  vor  12  Jahren  an 
Lungentuberkulose.  Pat.  hat  seit  dem  Alter  von  20  Jahren  stets 
Husten  und  Neigung  zu  Heiserkeit  gehabt.  Vor  9  Jahren  hatte  sie 
eine  Hamoptyse  und  1^/2  Jahre  spater  wiederum  eine  kleinere  Ha- 
moptyse.  Betrachtliche  Kraftlosigkeit  in  den  letzten  Jahren.  Ins 
Sanatorium  zu  Lot  aufgenommen  am  14.  Febr.  1916.  Bei  der  Auf- 
nahme  hatte  Pat.  Husten  mit  etwa  einem  Essloffel  Expektorat. 
Ferner  Heiserkeit.  Bei  Untersuchung  wurde  Rotung  und  Schwellung 
des  Introitus  laryngis  festgestellt.  An  den  Lungen  wurde  eine 
Dampfung  an  der  rechten  Lungenspitze  sowie  eine  sehr  unreine 
Atmung  und  kleinere,  ziemlich  lose  Rasselgerausche  in  Fossa  supra- 
clavicularis, Interkostalraum  I  und  Fossa  supraspinata  gefunden. 
An  den  Basen  horte  man  vereinzelte  lose  Rasselgerausche.  Die 
Heiserkeit  und  der  laryngoskopische  Refund  variierten  nicht  wenig, 
der  Husten  aber  besserte  sich  und  der  Auswurf  nahm  ab,  ebenso 
die  Rasselgerausche,  doch  blieben  diese  in  der  Supraclavicularis  be- 
stehen    und    wurden    dort    noch    8  Wochen  vor  dem  Tode  der  Pat. 
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nachgewiesen.  Trotz  der  Besserung  des  Lungenzustandes  hob  sich 
nicht  der  Kraftezustand.  Pat.  wurde  in  hohem  Grade  von  reich- 
lichen  und  ermattenden  Unterleibsblutungen  geplagt.  Sie  wurde  iu 
das  Krankenhaus  zu  Strangnas  iibergefiihrt,  wo  sie  operiert  wurde, 
sie  starb  aber  am  25.  Okt.  1916  ein  paar  Tage  nach  der  Operation 
unter  Symptomen  von  Herzlahmung.  Bei  der  Sektion  zeigten  sich 
die  Lungen  iiberall  mit  der  Brustwand  mittelst  leicht  losbarer  Adhii- 
renzen  verwachsen.  An  der  rechten  Lungenspitze  bemerkte  man 
einen  kleinen  sehnigen  Bindegewebsherd,  lateral  am  Unterlappen 
einen  kleinen  verkalkten  Herd.  An  der  linken  Lunge  fand  man 
auch  einen  kleineren  Bindegewebsherd.  Nirgends  waren  frische  Tu- 
berkeln  nachzuweisen.  Die  Bronchien  waren  teilweise  mit  muko- 
purulentem  Inhalt  angefiillt. 

n.  Frau  D.  (Diese  Patientin  ist  zuvor  in  einem  Aufsatz  des 
Titels:  »Ett  fall  av  kavernbildning  i  lunga  efter  lunggangran  be- 
handlat  med  pneumothorax  artificialis»  in  Hygiea  1912  erwiihut 
worden.)  Pat.  wurde  wegen  Lungentuberkulose  1904 — 1905  im 
Sanatorium  zu  Vejlefjord  gepflegt  und  bekam  wahrend  der  Sanato- 
riumskur  Lungengangran  auf  der  rechten  Seite,  genas  allmiihlich; 
eine  Kaverne  blieb  jedoeh  bestehen,  ebenso  Husten  und  Auswurf, 
dieser  bisweilen  iibelriechend.  Wegen  dieser  Beschwerden  liess  sich 
Pat.  1911  wiederum  in  Vejlefjord  aufnehmen,  woselbst  Stickstoff- 
gasbehandlung  eingeleitet  wurde,  eine  Bronchopneumonie  trat  jedoch 
an  der  nicht  behandelten  Lunge  auf,  und  Pat.  starb  im  Sanatorium. 
Wahrend  der  ganzen  ersten  Sanatoriumskur  hielt  sich  der  Lungen- 
status  an  der  linken  Lungenspitze  ziemlich  unverandert.  Leichte 
Dampfung  und  vesikobronchiales  Atmen  und  nach  Husten  verein- 
zelte  Rasselgeriiusche  in  der  Fossa  supraspinata.  Rasselgerausche  an 
der  linken  Lungenspitze  konnten  auch  bei  einer  Nachuntersuchung, 
die  1908  angestellt  wurde,  konstatiert  werden.  Bei  der  ersten  Un- 
tersuchung  1911  waren  keine  Rasselgerausche  an  der  linken  Lungen- 
spitze zu  horen,  wohl  aber  bei  den  zahlreichen  Nachuntersuchungen, 
die  wahrend  des  zweiten  Sanatoriumaufenthalts  vorgenommen  wur- 
den.  Rasselgerausche  waren  gewohnlich  in  der  Supraspinata,  einige- 
mal  auch  in  der  Supraclavicularis  und  im  Interkostalraum  I  zu  ho- 
ren, und  stets  konnte  eine  rasselfreie  Zone  zwischen  dem  Spitzen- 
rasselgerauschen  und  den  durch  die  spater  eintretende  Broncho- 
pneumonie bedingten  Rasselgeriiuschen  konstatiert  werden. 

Aus  dem  Sektionsprotokoll  sei  betreffs  der  linken  Lunge  folgendes 
angefiihrt:  »Im  untersten  Teil  des  Unterlappen?  verschiedene  broucho- 
pneumonische  frische  Herde.  Am  Apex  ist  die  Pleura  auf  eiuem 
pfennigstiickgrossen  Gebiet  eingezogen.  Dicht  unter  der  Oberflache 
dieser  Partie  der  Pleura  eine  einige  Millimeter  dicke,  feste,  fibrose 
Partie.  Beim  Aufschneiden  der  Bronchien  findet  man,  dass  sie  oben 
massig,  unten  stark  infiziert  und  mit  eitrigem  Sekret  angefiillt  sind. 
Dieses  sklerosierte  Stiick  an  der  linken  Spitze  wurde  spater  einer 
mikroskopischen  Untersuchung  unterzogen.  Von  dem  Untersucher 
wurde    mitgeteilt:    'An    Schnitten   durch  die  fibrose  Partie  wird  be- 
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merkt,  class  die  Bronchien  teilweise  erweitert  und  entweder  mit  nied- 
rigem  Epithel  oder  auch  mit  Zylinderepithel  versehen  siud.  Mehrere 
von  ihnen  sind  auch  von  kleinen  Lymphozyteninfiltraten  umgeben: 
solche  finden  sich  auch  im  Bindegewebe.  In  einigen  Bronchien  ist 
das  Lumen  mit  abgestossenen  Epithelzellen  angefiillt,  mit  Eiterzellen 
angefiillte  Lumina  sind  aber  nicht  zu  entdecken.  Reste  von  Tu- 
berkeln  sind  nicht  nachzuweisen.'^ 

Fall  III  stammt  gleiehfalls  au?  Vejiefjord  her. 

Herr  A.  Ins  Sanatorium  aufgenommen  1909.  Es  war  da  der 
grossere  Teil  der  rechten  Lunge  angegriffen.  An  der  Spitze  der 
rechten  Lunge  konnten  Rasselgerausehe  nachgewiesen  werden.  Morbus 
cordis  als  Komplikation  im  Journal  verzeichnet.  Pat.  besserte  sich 
gut,  naeh  2  Jahren  trat  aber  ein  Rezidiv  ein.  Dann  ging  es  6  Jahre 
wieder  gut,  danach  kam  eine  Zeit  mit  Hamoptysen,  auf  die  Kon- 
valeszenz  folgte,  und  mit  Perioden  von  Arbeitsfahigkeit  dazwischen, 
bis  er  1919  die  spanische  Krankheit  bekam,  die  bedeutenden  Kriifte- 
verfall  sowie  Zunahme  von  Husten  und  Auswurf  im  Gefolge  hatte. 
Einige  Zeit  danach  wurde  er  wieder  ins  Sanitorium  zu  Vejiefjord 
aufgenommen,  um  sich  dort  einer  Thorakoplastikoperation  zu  unter- 
ziehen.  Bei  der  letzten  Untersuchung  (zwischen  der  ersten  und 
zweiten  Operation)  wurden  Rasselgerausehe  auf  der  ganzen  Vorder- 
seite  (im  1.  Interkostalraum  jedoch  nur  ein  vereinzelten  subkrepitie- 
rendes  Rasseln)  und  auch  Rasselgerausehe  an  der  Supraspinata  kon- 
statiert.  Bei  einer  Untersuchung  2  Monate  friiher  waren  die  Rassel- 
gerausehe harter  und  zahlreicher  auf  der  Vorderseite  und  iiber  die 
ganze  obere  Halfte  der  Hinterzeite  ausgebreitet  gewesen.  —  Ein  paar 
Tage  nach  der  zweiten  Operation  traten  Zeichen  von  Herzschwache 
auf,  und  trotz  Versuchen  mit  Herzstimulantien  und  Sauerstoffinhala- 
tion  trat  der  Tod  6  Tage  nach  der  Operation  am  19.  Mai  ein. 

Aus  dem  Sektionsprotokoll  sei  folgendes  angefiihrt:  ^Die  linke 
Lunge  ist  vollstandig  adhiirent,  jedoch  nur  mit  leichten  fibro-fibri- 
nosen  Adharenzen,  die  eine  praparierende  Hand  ohne  Schwierigkeit 
lost.  Die  auf  solche  Weise  freigemachte  Lunge  kollabiert  nicht.  Sie 
fiihlt  sich  etwas  kissenartig  an  und  scheint  von  vermehrter  Konsistenz 
zu  sein.  Aus  der  Schnittflache  fliessen  Massen  von  hellroter  schau- 
miger  Fliissigkeit,  also  ein  deutliches  Odem.  Xachdem  zahlreiche 
kleinere  Schnitte  gemacht  und  die  Lunge  ein  paarmal  zusammen- 
geklemmt  worden  ist,  ist  noch  Odem  in  so  hohem  Grade  vorhanden, 
dass  es  eine  sichere  Beurteilung  des  Zustandes  der  Lunge  im  iibrigen 
erschwert.  Als  Reste  nach  zuvor  durchgemachter  Tuberkulose  wer- 
den ausgeheilte  fibrose  Ziige  angetroffen,  die  in  ihrer  Anordnung  an 
ausgeheilte  kasige  Bronchitiden  und  Peribronchitiden  erinnern.  Es 
wird  sehr  sorgfaltig  nachgesucht,  um  eventuelle  frische  Tuberkeln 
nachweisen  zu  konnen,  man  giebt  aber  das  Suchen  auf,  ohne  einen 
einzigen  sicheren  gefunden  zu  haben.  Yerdachtige  Partien  werden 
zu  mikroskopischer  Untersuchung  iibergeben,  das  Resultat  derselben 
ist  mir  aber  noch  nicht  mitgeteilt  worden.»  —  Betreffs  des  Herzens 
ist  vermerkt:  Hypertrophia  et  dilatatio  cordis  und  Myocarditis  chronica. 
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Bei  Fall  III  kann  man  hartnSckig  fortbestehende  Rassel- 
gerausche  an  der  Spitze  einer  Lunge  konstatieren,  die  bei  Sek- 
tion  sich  als  frei  von  frischer  Tuberkulose  erweist.  Hier  ist 
die  Beobachtungszeit  kurz  gewesen,  und  man  weiss  nicht,  ob 
die  Rasselgerausche  verschwunden  waren,  wenn  der  Patient 
etwas  langer  am  Leben  geblieben  ware,  bis  die  Bronchitis,  die 
eine  Folge  der  spanischen  Krankheit  war,  abgeklungen  ware, 
die  Tatsache  aber  bleibt  bestehen,  dass  man  durch  die  physi- 
kaliscbe  Untersucbung  nicbt  feststellen  konnte,  ob  es  sich  um 
eine  geheilte  oder  eine  progrediente  Tuberkulose  der  linken 
Lunge  handelte. 

Bei  Fall  II  wurden  bei  mikroskopischer  Untersucbung  er- 
iceiterte  Bronchi allumina  in  der  sklerosierten  Lungenspitze  an- 
getroiFen,  die  mit  desquamiertem  Epithel  angefulU  waren,  und 
hier  finden  sich  ja  die  physikalischen  Bedingungen  ftir  das 
Auftreten  von  Rasselgerauschen  —  gleichzeitig  damit,  dass 
Zeichen  einer  frischen  Tuberkulose  nicht  nachweisbar  sind. 

Bei  Fall  I  bestand  ein  chronischer  Katarrh  der  Luftwege, 
der  in  wahrend  kurzer  Zeit  auftretenden  Rasselgerauschen  an 
den.  Basen  und  hartnackig  fortbestehenden  Rasselgerauschen 
an  einer  infiltrierten  Lungenspitze  zum  Ausdruck  kam.  —  Die 
Rasselgerausche  blieben  also  besonders  hartnackig  in  der  Um- 
gebung  des  indurierten  Herdes  bestehen. 

Man  fragt  sich  da  nach  der  Ursache  dieser  Pradilektion.  Es 
ist  ja  eine  bekannte  Sache,  dass  schlecht  ventilierte  Lungen- 
teile,  z.  B.  die  Lungenbasen  bei  alten  Leuten  und  Buckligen, 
gern  der  Sitz  von  Rasselgerauschen  werden;  und  Dr.  Ansger 
Hansen  hat  im  Jahresbericht  der  Danska  Nationalforeningen 
till  Tuberculosens  bekpempelse  ftir  April  1912 — Marz  1913  einen 
Aufsatz  veroiFentlicht,  in  welchem  er  betont,  dass  Rhonchi  sibi- 
lantes  bei  Personen,  die  an  Lungentuberkulose  leiden,  die 
Neigung  zeigen,  sich  speziell  in  adharente,  wenig  respirierende 
Lungen  zu  lokalisieren.  —  Er  meint,  dass  die  verminderte  Be- 
weglichkeit  die  Entleerung  der  Lunge  erschwere.  Ich  glaube 
indessen,  dass  er  damit  nur  einen  Teil  der  ursachlichen  Mo- 
mente  trifft.  Von  der  Pleura  ausgehende  Schrumpfungsprozesse 
spielen  ja,  wie  man  meint,  eine  gewisse  RoUe  ftir  die  Aus- 
bildung  von  Bronchiektasien,  und  es  ist  wohl  anzunehmen, 
dass  die  Schrumpfung,  die  von  alten  pleuritischen  Herden  und 
auch  von  anderen  ausgeheilten  tuberkulosen  Herden  ausgeht, 
solche  Verengungen  und  Erweiterungen  der  Bronchien  hervor- 
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rufen,   die  die  Herausbefordening  eines  eventuell  vorhandenen 
Sekrets  erscliweren. 

Ich  erinnere  in  diesem  Zusammenhange  an  Fall  II,  der  er- 
weiterte  Bronchien  auf  dem  sklerosierten  Gebiet  hatte.  Wenn 
nun  eine  Person  mit  wenig  beweglicher  Lunge  und  unregel- 
massig  verlaufenden  Bronchien  immer  wieder  Katarrlien  der 
Luftwege  ausgesetzt  wird,  so  setzt  sicli  leicht  der  Katarrh  in 
einem  solchen  schlecht  ventilierten  Gebiet  fest  und  wird  chro- 
nisch.  Und  icb  bin  geneigt  anzunebmen,  dass  eine  cbronische 
Bronchitis  ein  nicbt  allzu  seltenes  Endstadium  einer  durchge- 
machten  Lungentuberkulose  ist.  Man  triiFt  ja  nicht  selten  Per- 
sonen  an,  die  das  klassiscbe  Bild  einer  chronischen  Bronchitis 
+  Bronchiektasien  mit  reicblicbem  Expectorat  und  Trommel- 
scblageliingern  darbieten,  bei  welchen  man  bei  genauer  Nach- 
forschung  in  der  Anamnese  eine  Tuberkulose  konstatieren  kann, 
die  dann  abgeklungen  und  in  das  gegenwartige  Krankheits- 
bild  tibergegangen  ist.  Wenn  auch  nicbt  immer  dieses  ty- 
pische  Bild  einer  chronischen  Bronchitis  hervortritt,  so  glaube 
ich  doch,  dass  Rasselgerausche,  bedingt  durch  chronischen 
Bronchialkatarrh  in  der  Umgebung  tuberkulosen  Narbengewe- 
bes,  ziemlich  gewohnlich  sind.  Diese  Erklarung  des  Fundes 
von  Rasselgerauschen  bei  geheilter  Tuberkalose  scheint  ja  in 
den  meisten  Fallen  passen  zu  konnen,  wenigstens  in  solchen 
Fallen,  wo  Auswurf  fortbesteht.  Es  giebt  aber  Falle,  wo  Ne- 
bengerausche  hartnackig  fortbestehen,  ohne  dass  Auswurf  vor- 
kommt,  und  angesichts  dieser  Unveranderlichkeit  von  der  einen 
Untersuchung  zur  anderen,  die  man  bei  Nebengerauschen  spe- 
ziell  an  adharenten  Lungen  anzutreffen  pflegt,  fragt  man  sich, 
ob  es  sich  wirklich  stets  um  durch  Schleim  bedingte  Neben- 
gerausche  handelt,  oder  ob  diese  Gerausche  bisweilen  eine  an- 
dere  Entstehungsweise  haben. 

Ein  so  erfahrener  und  kritischer  Untersucher  wie  Waller 
sckreibt  inbezug  hierauf:  »Den  so  gut  wie  konstant  vorkom- 
menden  pleuritischen  Veranderungen  nach  zu  urteilen,  die  wir 
bei  Sektion  gewohnt  sind,  bei  Tuberkulose  nicht  zum  wenig- 
sten  in  den  oberen  Teilen  der  Lungen  anzutreiFen,  ist  es  an- 
zunehmen,  dass  pleuritische  Reibungsgerausche  weit  gewohn- 
licher  vorkommen,  als  wir  es  uns  bei  Auskultationen  vorzu- 
stellen,  in  arztlichen  Gutachten  zu  sehen  und  in  Lehrbiichern 
angegeben    zu    finden    pflegen.     Was  wir  seit  jilters  Rasselge- 
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rausche  nennen,  diirfte  in  vielen  Fallen  in  Wirklichkeit  Rei- 
bungsgerausche  sein  und  vielleicht  auch  umgekehrt.»^ 

Waller  steht  in  seiner  kritischen  Beurteilung  der  Entsteh- 
ungsweise  der  bei  Tuberkulose  vorhandenen  Nebengerausche 
nicht  allein  da. 

BtJTTERSACH  (zitiert  nach  Moeller)  erklart  das  Auftreten  sub- 
krepitierender  Rasselgerausche  als  dnrch  abnorme  Spannungs- 
verhaltnisse  infolge  krankhafter  Yeranderungen  im  Parenchym 
bedingt,  und  Israel  Holmgren  schreibt  in  deni  allgemein  an- 
gewandten  Lehrbucb  der  inneren  Medizin:  ^^Die  knarrenden 
und  knackenden  Rasselgerausche  entstehen  durch  das  Reiben 
fester  scbwieliger  Gewebe  gegeneinander  wahrend  des  Atmens 
und  beim  Husten.  Dieselbe  Entstehungsweise  haben  zu  gros- 
sem  Teil  auch.  die  klingenden  Rasselgerausche. >^ 

Ohne  selbst  eine  bestimmte  Auffassung  in  der  Frage  beztig- 
lich  der  Entstehungsweise  der  bei  Tuberkulose  vorkommenden 
Nebengerausche  zu  aussern,  babe  ich  nur  die  Auffassungen 
der  angefiihrten  Forscher  wiedergegeben,  um  zu  zeigen,  wie 
sehr  die  Entstehungsweise  der  fraglichen  Nebengerausche  noch 
in  Dunkel  gehiillt  ist.  Es  erscheint  mir  daher  unberechtigt, 
Nebengerauschen,  deren  Zusammenhang  mit  dem  pathologisch- 
anatomischen  Prozess  noch  so  unaufgeklart  ist,  so  grosse  Be- 
deutung  beizumessen,  dass  die  Beantwortung  der  Frage,  ob 
eine  Lungentuberkulose  geheilt  ist  oder  nicht,  von  dem  Vor- 
handensein  oder  der  Abwesenheit  dieser  G-erausche  abhangen 
soil.  —  In  diesem  Zusammenhange  will  ich  auch  darauf  hin- 
weisen,  dass  diese  hohe  Bewertung  der  Nebengerausche  auch 
in  den  Formularen  der  Medizinalverwaltung  fiir  Behandlungs- 
resultate  in  den  Sanatorien  wiederkehrt.  —  Und  der  Umstand, 
dass  wir  genotigt  werden.  Patienten  mit  fortbestehenden  Ne- 
bengerauschen in  eine  niedrigere  Rangklasse  als  solche  zu  ver- 
setzen,  die  vielleicht  durchaus  nicht  denselben  Nutzen  von  der 
Sanatoriumskur  gehabt  haben,  bei  denen  aber  bei  der  Ent- 
lassung  keine  Nebengerausche  bestehen,  bringt  uns  in  die  Ver- 
suchung,  den  Nebengerauschen  bei  den  Tuberkulosen  grossere 
Bedeutung    beizumessen,    als  ihnen  in  Wirklichkeit  zukommt. 

1  Hygiea  1915,  Bd.  77,  H.  4. 


(Aus  der  medizinischen  AbteiluQg  des  Bezirkskrankenhauses  zu  Karlstad. 
Dr.    GOTTHARD    SODERBERGIl). 


Eiii  Fall  yon  operierter  Hirngescliwulst  iiiit 
proximaler  Arnilalimuii^,  kortikaler  Blasen- 
storiing'  iiiKl  Akustikiisuonritis  oliiie  Stamiiigs- 
papille  bei  eiiier  Xepliritika  iiiit  nacli  der  Ope- 
ration einsetzenden  Symptomen  eines  Hirnalj- 

szesses. 

Yon 
AKE  BARKMAN. 


Die  mit  Erfolg  operierten  Falle  von  Tumor  cerebri  erreichen 
bekanntlich  keine  hohe  Zalil  im  Yergleich  zu  der  Haufigkeit 
dieser  Krankheit.  Es  ist  jedoch  nicht  dieser  Gesichtspunkt  — 
die  gelungene  Enukleation  —  der  in  meinem  Fall  das  Hauptinte- 
resse  bietet,  sondern  die  Symptomatologie,  welche  zur  Diskussion 
einiger  interessanter  neurologischer  Probleme  anregt.  Es  waren 
nahmlicli  bei  der  Patientin  proximale  Armlalimung,  kortikale 
Bauchmuskelsymptome,  kortikale  Blasenstorung  und  eine  Akusti- 
kusneuritis  ohne  Stauungspapille  zu  konstatieren.  Nach  der 
Operation  kam  noch  ein  bemerkenswertes  Symptom  hinzu:  be- 
grenzte  Atrophien  der  kleinen  Handmuskeln  der  gelahmten  Seite. 
Der  Fall  ^drd  noch  interessanter  durch  den  Umstand,  dass  die 
Pat.  die  Symptome  eines  Nierenleidens  darbot. 

J.-Nr.  4636:1920.     E.  J.     55-jdhrige  Frau. 

Keine  hereditare  Belastung  betreffs  Tuberkulose  oder  Erkrankungen 
des  Nervensystems.  Todesursache  der  Eltern  ihr  unbekannt.  Die 
Pat.    ist    verheiratet    und  hat  zehn  Kinder,  alle  gesund;  das  jiingste 
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ist  15  Jahre  alt.  Keine  Fehlgeburt.  Ihr  Gatte  ist  gesund.  Sie 
vemeint  venerische  Infektionen.  Im  Alter  von  acht  Jahren  hatte 
sie  Typhus.  In  den  Reifejahren  war  sie  aber  stark  und  gesund.  Im 
Jahre  1910  wurde  die  Pat.  wegen  Ulcus  ventriculi  operiert,  an  wel- 
chem  sie  wahrend  der  6  bis  7  vorangehenden  Jahre  periodisch  ge- 
litten  hatte  (wiederholtes  Blutbrechen).  Um  die  Weihnachtszeit  1910 
wurde  die  Pat.,  wahrend  sie  eine  Treppe  hinabging,  plotzlich  schwind- 
lig,  wobei  sie  die  Treppe  hinunterstiirzte.  Nachher  bemerkte  sie 
blaue  Fleeke  am  reehten  Arm  nebst  Schmerzhaftigkeit  in  der  Schei- 
telgegend  ohne  sichtbare  Zeichen  einer  Kontusion.  Bei  derselben 
Gelegenheit  bekam  sie  einen  rechtsseitigen  Inguinalbruch.  Im  iibrigen 
kann  sie  sich  an  kein  Kopftrauma  erinnern. 

Im  Jahre  1914  bemerkte  die  Pat.  —  am  haufigsten  bei  kaltem 
Wetter  oder  wenn  sie  ermiidet  war  —  Zuckungen  im  linken  Hiift- 
und  Kniegelenk.  Schon  um  diese  Zeit  verspiirte  sie  eine  Schwache 
des  linken  Beines,  zuerst  im  Fuss  und  in  den  Zehen.  Etwa  ein 
Jahr  spater  wurde  die  Pat.  von  Anfallen  heimgesucht,  die  anfangs 
alle  zwei  bis  vier  Wochen  auftraten,  wahrend  der  zwei  bis  drei  letz- 
ten  Jahre  aber  ofter,  alle  8  bis  14  Tage.  Der  Anfall  ausserte  sich 
durch  Zuckungen,  die  immer  in  der  linken  Halfte  der  Bauchwand 
begannen,  in  der  Hohe  des  Nabels,  so  dass  dieser  nach  links  gezogen 
wurde  und  in  den  Riickenmuskeln  des  gleichen  Niveaus.  Von  diesen 
Muskeln  verbreiteten  sich  die  Zuckungen  (nach  dem  Typus  Jack- 
SON's)  zuerst  auf  die  Muskeln  der  linken  Hiifte,  des  linken  Knies 
und  des  Fusses.  Sobald  die  Zuckungen  dort  aufgehort  hatten,  fingen 
die  Riickenmuskeln  langs  des  Riickengrates  (auf  der  linken  (?)  Seite) 
zu  zucken  an,  und  danach  beteiligten  sich  die  Schulter-,  Oberarm-, 
Unterarm-  und  Hand-Fingermuskeln  der  linken  Seite  in  der  ge- 
nannten  Ordnung  an  den  Zuckungen.  Zuletzt  zuckten  die  Hals- 
muskeln,  so  dass  ihr  Kopf  in  der  Richtung  von  vorn  nach  hinten 
nickte  (keine  Drehung  oder  Seitenbeugung).  Eine  Weile  nach  dem 
Anfall,  doch  nicht  nach  jedem,  Zuckungen  der  mimischen  Gesichts- 
muskulatur  der  linken  Seite  (dem  mittleren  (?)  und  unteren  Zweig 
des  N.  Vn  entsprechend)  und  Verziehen  der  Zunge  nach  links  hin, 
Heftiger  Harndrang  ohne  Schmerzen,  jede  fiinf  Minuten,  unmittelbar 
nach  den  letzten  Zuckungen  beginnend  und  wahrend  des  folgenden 
Tages  fortdauernd.  Niemals  bewusstlos  wahrend  der  Anfalle.  Die 
Parese  des  linken  Beines  war  nach  jedem  Anfall  starker  geworden. 
Wahrend  der  ersten  Jahre  gingen  die  Paresen  aber  im  Laufe  einiger 
Tage  nach  dem  Anfall  zuriick;  in  den  letzten  Jahren  dagegen  be- 
standen  die  Paresen  nach  dem  Anfall  fort  und  zeigten  allmahlich 
progressive  Tendenz.  Vor  zwei  Jahren  bemerkte  die  Pat.  nach  einem 
argen  Anfall,  dass  der  linke  Arm  paretisch  war.  Die  Parese,  die 
sich  am  stiirksten  im  Schultergelenk  geltend  machte,  ging  wahrend 
des  folgenden  Tages  ein  wenig  zuriick.  Nachher  pflegte  sie  nach  den 
Anfallen  zuzunehmen  und  wies  keine  voriibergehenden  Remissionen 
mehr  auf.  Die  Pat.  behauptet,  dass  die  Paresen  des  linken  Armes 
proximal  stets  mehr  ausgesprochen  gewesen  sind.  Sie  hat  niemals 
Paresen     der    Rumpfmuskulatur    bemerkt,    nur    einige    Schwierigkeit 
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beim  Hinteniiberbeugen  beobachtet,  wobei  sie  das  Gefiihl  hatte,  als 
ob  sie  nach  hinten  gezogen  wiirde.  Schon  vor  vier  Jahren  bemerkte 
die  Pat.,  dass  die  Zunge  beim  Herausstrecken  nach  links  abwich 
und  dass  das  Zapfchen  mit  seiner  Spitze  nach  links  lag;  dies  alles 
hat  sie  im  Spiegel  beobachtet.  Weiter  hatte  sie  die  Empfindung, 
als  ob  sie  beim  Schlucken  das  Zapfchen  verschlucken  wiirde.  Stan- 
dige  Kalteparasthesie  an  der  Uvula.  Diese  Empfindungen  waren 
nach  den  Anfallen  am  starksten  ausgepragt.  Seit  etwa  fiinf  Jahren 
wurde  sie  von  einer  Empfindung  von  »Kaltwasserfliessen»  langs  des 
linken  Arms  und  Beins  und  in  der  Gegend  des  Riickengrates  vom 
Nacken  bis  zum  Kreuz  belastigt.  Wahrend  dieser  Zeit  taglich  Kopf- 
weh  von  wechselnder  Intensitat,  am  starksten  wahrend  der  Regeln, 
die  sich  noch  immer  regelmassig  einstellen.  Den  Kopfschmerz,  der 
nicht  allnachtlich  auftrat,  lokalisierte  die  Pat.  am  Scheitel,  von  wo 
er  nach  vorn  gegen  die  Stirn  bis  zur  Nasenwurzel,  bisweilen  bis  zur 
Nasenspitze  ausstrahlte.  Wenn  die  Kopfschmerzen  ihren  Hohepunkt 
erreichten,  Erbrechen,  doch  nicht  regelmassig.  Im  April  dieses  Jah- 
res  erbrach  die  Pat.  einige  Essloffel  Blut;  nachher  kein  Blutbrechen. 
Die  Pat.  hat  niemals  Ptosis  oder  Diplopia  bemerkt.  Das  Sehver- 
mogen  hat  sich  allmahlig  verschlechtert  sowohl  beim  Sehen  in  die 
Feme  wie  in  der  Nahe.  Das  Gehorvermogen  hat  wahrend  der  Krank- 
heit  abgenommen.  Sie  wurde  von  akustischen  Reizerscheinungen, 
wie  Tonen,  Trommeln  und  Sausen  auf  beiden  Ohren  belastigt;  am 
meisten  wahrend  der  Regeln  und  wenn  die  Kopfschmerzen  sehr  arg 
waren.  Keine  Aphasie.  Die  Pat.  ist  rechtshandig.  Sie  behauptet, 
dass  ihr  Gedanken  ganz  klar  ist  mit  Ausnahme  der  Zeit  nach  den 
Anfallen  nach  denen  sie  sich  auch  eine  Weile  schwindlig  fiihlt.  Keine 
Sprachstorung  zwischen  den  Anfallen;  nur  wahrend  derselben  fallt 
es  ihr  schwer  ^^die  Zunge  zu  beherrschen».  Seit  etwa  6  Jahren  stan- 
dig  Reissen  im  ganzen  Korper,  am  starksten  im  Kreuzbein  und  in 
den  Wirbeln;  keine  radikulare  Ausbreitung.  Die  Esslust  zeitweise 
gut.  Nach  der  Operation  Stuhltragheit.  Die  letzten  (vier)  Anfalle 
vor  der  Aufnahme  traten  wahrend  der  Nacht  von  5  auf  den  6  Juni 
dieses  Jahres  auf. 

Status  am    ,g  1920  und  an  den  folgenden   Tagen. 

Die  Pat.  ist  sehr  mager,  ohne  Andeutung  von  Kachexie.  Die  Ge- 
sichtsfarbe  normal,  kein  Odem.  Das  Herz:  Ictus  nicht  verstarkt,  liegt 
innerhalb  der  linken  unreponierten  Mamillarlinie.  Die  linke  Herz- 
grenze  iiberschreitet  nicht  die  linke  Mamillarlinie;  die  rechte  Grenze 
liegt  am  rechten  Sternalrand.  Die  Herztone  sind  rein;  keine  Ak- 
zentuierung.  Der  Puis  ist  gespannt.  Der  systolische  Blutdruck  200 
mm.  Hg  (RrVA-Rocci).  Lungen:  Keine  Dampfung,  keine  Rasselge- 
rausche.  Das  Atmungsgerausch  ist  ein  wenig  scharf.  Abdomen: 
Kein  Schmerzpunkt.  Kein  Tumor.  Leber  und  Milz  normal.  Ham: 
Die  Reaktion  sauer.  Albumen  in  Spuren.  Kein  Zucker.  Im  Se- 
diment einzelne  Eiterkorperchen  und  kornige  Zylinder.  Geschlechts- 
organe:  (Spezialarzt  J.  E.  Jerlov):  Prolapsus  uteri  c.  retentio  urinse 
+  Endometritis  cervicis  levis  (Erosio).  Der  Schddel  ist  symmetrisch 
und  wohlgebildet.     Perkussionsempfindlichkeit  in  einem  abgegrenzten 


336 


AKE   BARKMAN. 


Gebiet  c:a  5 — 6  cm.  oberhalb  des  Haaransatzes  und  1 — 2  cm.  rechts 
von  der  Mittellinie.  Keine  sicheren  Unterschiede  des  Perkussions- 
tons  iiber  verschiedenen  Stellen  des  Kopfes.  Keine  Druckempfind- 
lichkeit;  kein  Tympanismus;  kein  Gerausch  des  gesprungenen  Topfes. 
Das  Riickgrat  normal.     Keine  Xackensteifigkeit. 

Kranialnerven:  I.  normal.  II.  Sehscharfe  0,5  an  beiden  Augen. 
Augenhintergrund :  Keine  Stauungspapille.  Die  links  Papilla  unregel- 
miissig  begrenzt  mit  temporaler  Atrophic  (Trauma  gegen  das  linke 
Auge  in  den  Pubertatsjahren).  Die  Venen  sind  auf  der  rechten  Seite 
erweitert.  Gesichtsfeld  vgl.  Fig.  I.  Ill,  IV,  VI.  Die  Pupillen  sind 
ein    wenig    jedoch    nicht   maximal  kontrahiert;  sie  sind  von  gleicher 


1.  A. 


r.  A. 


Grosse.  Die  Reaktion  in  alien  Beziehungen  normal.  Kein  Nystag- 
mus; keine  Diplopie;  keine  Ptosis.  Die  Augenbewegungen  normal. 
V.  motorischer  und  sensibler  Teil  o.  B.  Die  Kornealreflexe  lebhaft. 
VII.  Parese  des  unteren  Zweiges  der  liuken  Seite.  Kein  Spasmus. 
Vin.   (Spezialarzt  NiLS  "\YlTT.) 


Rechtes  Ohr. 

Linkes  Ohr. 

5  Meter 

Fliistern 

1  Meter. 

normal 

Trommelfell 

normal. 

+ 

Panne 

+ 

normal 

Schwabach 

verkiirzt. 

+ 

Weber 

— 

normal 

C" 

verkiirzt. 

normal 

Cc 

normal. 

— 

Nystagmus 

— 

normal 

Spontanzeigen 

unmoglich. 

100  cm^ 

Kalorisation 

100  cm^ 
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Also:  Akustikusneuritis  der  linken  Seite.  Vestibularis:  0-  IX.  nor- 
mal. X.  Der  weiche  Gaumen  weicht  bei  der  Intonierung  nach 
rechts  ab.  XI.  Parese  der  Hebermiiskeln  der  linken  Schulter.  Die 
Sternocleido  normal.  XII.  Die  Zunge  weicht  nach  links  ab.  Keine 
fibrillaron  Zuckungen. 

Motilitdt:  Erhebliche  Rigiditat  des  linken  Armes  mit  Adduktions- 
und  Beugekontraktur  in  Schulter-  resp.  Ellbogengelenk.  Am  stark- 
sten  ist  die  Parese  der  Abduktoren  des  Oberarmes  und  der  Streck- 
muskeln  des  Ellbogens  und  Handgelenkes.  Die  Kraft  in  den  Beuge- 
muskeln  des  Armes  und  in  den  Adduktoren  der  Schulter  viel  besser 
erhalten.  Die  Pat.  kann  die  Finger  bewegen;  kann  sich  ohne  Hilfe 
der  Arme  im  Bett  aufsetzen;  also  keine  grobere  Parese  der  Rumpf- 
muskeln  bzw.  der  Fixationsrauskeln  der  Oberschenkel  am  Becken. 
Sie  kann  sich  in  normalem  Ausmass  nach  den  Seiten  und  riickwarts 
beugen  ohne  umzufallen.  Paralyse  der  Zehen  des  linken  Fusses. 
Minimale  Bewegungsfahigkeit  im  linken  Fussgelenk.  Starke  Parese 
der  Beugmuskeln  des  linken  Beines  und  der  Adduktoren  der  linken 
Hiifte.  Das  Bein  in  starker  Streckkontraktur  mit  Spitzfusstellung. 
Die  Streckbewegungen  sind  zwar  erhalten;  mit  den  entsprechenden 
Bewegungen  der  rechten  Seite  verglichen,  die  alle  normale  Kraft 
aufvveisen,  jedoch  deutlich  paretisch. 

Sensibilitdt:  Hypoasthesie  fiir  Berlihrung,  Schmerz  und  Temperatur 
am  ganzen  linken  Arm  und  Bein  und  am  lateralen  Teil  der  linken 
Rumpfhalfte  medialwjirts  in  einer  konkaven  Kriimmung  gegen  die 
Mittellinie  begrenzt.     Vgl.  Fig.   2. 

Der  Bewegimgssinn  ist  in  alien  Gelenken  des  linken  Armes  und 
Beines  nicht  stark  jedoch  deutlich  herabgesetzt  (das  Fussgelenk  we- 
gen  starker  Kontraktur  nicht  gepriift).  Ebenso  ist  der  Lagesinn 
wegen  starker  Paresen  im  linken  Arm  und  Bein  nicht  gepriift.  Die 
Finger-Nasenspitze-  und  Knie-Hackenversuche  werden  mit  den  rechts- 
seitigen  Extremitiiten  korrekt  ausgefiihrt;  auf  der  linken  Seite  konnen 
sie  infolge  obenerwahnter  Ursache  nicht  gepriift  werden.  Die  Re- 
flexe:  Die  Triceps-,  Radius-  und  Ulnareflexe  sind  rechts  normal, 
links  verstarkt.  Die  Bauchdeckenreflexe  fehlen  (schlaffe  Bauchwand). 
Die  Patellar-  und  Fersenphanomene  sind  auf  der  rechten  Seite  nor- 
mal, auf  der  linken  Seite  verstarkt  mit  Patellar-  und  Fussklonus. 
Babinski,  Oppenheim  und  Gordon  sind  links  positiv,  rechts  negativ. 
Die  Pat.  geht  ohne  Stiitze  mit  dem  linken  Bein  spastisch-paretisch. 
Kein  Cerebellargang;  keine  Ataxie,  kein  Adiadochokinesis.  ROMBERG 
neg. 

Tagesnotiz  ^^/e.  Der  Blutdruck  160  mm  Hg.  Der  Perkussions- 
schmerz  des  Schiidels  ist  heute  nicht  so  ausgedehnt,  wie  frtiher.  Die 
Pat.  markiert  heute  jedoch  intensiven  Schmerz  auf  einem  5-Ore- 
stiickgrossen  Gebiet,  das  7 — 10  cm.  vom  Haaransatz  der  Stirne  und 
2 — 4  cm.  rechts  von  der  Mittellinie  liegt.     Gewicht  53  kg. 

^^/e.  Wiihrend  schwerer  Kopfschmerzen  iiussert  die  Pat.  heute 
nachmittag  Schmerz  bei  Perkussion  auf  einem  hiihnereigrossen  Ge- 
biet der  rechten  Schadelhalfte,  der  gleichen  Lage  wie  sie  gestern  be- 
stimmt  wurde.     Im  Harn  kein  Albumen. 


338 


AKE    BARKMAN. 


^^/s  Ham:  Spuren  von  Albumen.  Im  Sediment  einzelne  rote  und 
weisse  Blutkorperchen  +  Fragmente  korniger  Zylinder  ^ 

^^,6.  Der  systolische  Blutdruck  200  mm.  Hg.  Keine  abnormen 
Hautreflexe  bei  kraftigem  Streichen  iiber  dem  Radius,  Ulna  und  Un- 


Fig.  2. 


terkiefer.  Bei  kraftigem  Streichen  iiber  die  Stirne  vom  Haaransatz 
nach  unten  bis  zu  den  Augenbrauen,  wird  auf  der  linken  Seite  nicht 
reagiert,  auf  der  rechten  Seite  aber  ist  zuweilen  ein  Runzeln  der 
Stirnhaut    mit   Aufziehen  des  lateralen  Augenwinkels  zu  beobachten. 


^  Der  Harn  -worde  leider  nicht  taglich  untersnclit,  die  Harnmenge  nicht  ge- 
messen,  der  Rest-N  nicht  bestimmt,  well  schon  von  Anfang  an  die  Aufmerksam- 
keit  hauptsachlich  auf  die  Nervensymptome  gerichtet  war. 
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Fur  faradischen  unci  galvanischen  Strom  iiberall  uormale  Eeaktion; 
keine  dysmyotonische  oder  andererweitig  veranderte  Reaktion.  Wenn 
die  Pat.  die  linke  Hand  gibt,  dauert  as  eine  Weile,  ehe  die  voile 
Starke    des   Handedrueks  erreieht  ist  und  uoch  langer  dauert  es,   bis 


FiK.  ;?. 


sie  den  Griff  losen  kaun.  Eine  solclie  Verspatung  der  aktiven  Be  • 
wegung  und  der  Erschlaffung  eines  Griffes  wird  auch  bei  der  Be- 
wegung  des  linken  Ellbogens  beobachtet.  Mit  dem  rechten  Hand 
werden  die  Bewegungen  normal  ausgefiihrt.  Der  Augenhintergrund 
beiderseits  wie  vorher.  Albumen  +  im  Harn.  Blut:  r.  B.  3,840,000; 
w.  B.  8,700;  Hglb.  70  %.  W.  R.  im  Blut  ueg. 
,6.  Kein  Albumen  im  Harn. 
23—211072.  Actamed.Scandinav.    Vol.  LV. 
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^Vg.  Ham:  Kein  Albumen.  Im  Sediment:  einzelne  rote  Blut- 
korperchen;  keine  Zylinder. 

^'^  6.     Kein  Albumen;   keine  Zylinder. 

^^/6.  Bei  der  wiederholten  Untersuchung  der  Armparesen  er<<ibt 
sich:  Die  Kraft  der  Bewegungen  nimmt  distal  zu,  so  dass  die  Kraft 
des  Hiindedrucks  und  der  Beugung  des  Handgelenkes  am  grossten 
ist;  geringer  in  der  Dorsalllexion  des  Handgelenkes,  in  der  Abduk- 
tion  der  Finger  und  Opposition  des  Daumens.  Proximal  nimmt  die 
Kraft  ab.  Im  Ellbogengelenke  ist  sie  jedoch  noch  gut  am  besten 
in  der  Flexion;  am  schlechsten  in  den  Bewegungen  des  linken  Schul- 
tergelenkes,  wo  das  Heben  und  die  Innenrotation  noch  kraftiger  ge- 
schiet  als  die  iibrigen  Bewegungen.  Die  statische  Kraft  (Dylefp) 
des  linken  Ellbogengelenkes  ist  grosser  als  die  dynamische  (Beugung). 
Der  Bewegungssinn  ist  in  den  Fingergelenken  am  meisten  herabge- 
setzt;  nicht  so  sehr  im  Ellbogen  und  Handgelenk;  im  vSchultergelenk 
nicht  sicher  angegriffen.  Augenhintergrund  wie  zuvor.  Blut:  r.  B. 
3,140,000;  w.  B.  6,700;  Hglb  70  %.  Im  Blutausstrich  nichts  Pa- 
thologisches. 

Vt.     Systolischer  Blutdruck   180—190  mm   Hg. 

^■^/t.  Mit  der  rechten  Hand  erkennt  die  Pat.  schnell  und  korrekt 
alle  Gegenstiinde;  mit  der  linken  kann  sie  dies  nicht:  ein  Feder- 
messer  halt  sie  fiir  ein  Gummirohr,  einen  Kragenknopf  fiir  einen 
Ring,  einen  Schliissel  fiir  ^etwas  Rundes»;  ein  Flinforestiick  kann  sie 
nicht  benennen.  Sie  kann  nicht  mit  Sicherheit  entscheiden,  welcher 
von  zwei  Gegenstanden  (z.  B.  Federmesser  und  Feder)  langer  oder 
dicker  ist.  Blutdruck  160  mm  Hg.  Das  bei  Perkussion  schmerz- 
hafte  Gebiet  des  Schadels  kann  heute  als  ein  4  cm  langes  Gebiet, 
8 — 12  cm.  von  dem  vorderen  Haaransatz,  in  der  Mittellinie  begin- 
nend,  herausperkutiert  werden;  Breite  nicht  bestimmbar.  Augen- 
hintergrund wie  friiher.  In  der  Nacht  von  6  —  7  Juli  ein  Anfall,  der 
drei  Minuten  dauerte,  ohne  Bewusstlosigkeit,  mit  Zuckungen  in  den 
Schultermuskeln  der  linken  Seite  beginnend,  von  hier  auf  die  Muskeln 
der  linken  Ellbogen-,  Hand-  und  Fingergelenke  sich  ausbreitend,  um 
danach  die  Bauchmuskeln  der  linken  Seite  und  die  Muskeln  des 
linken  Beines  zu  befallen.  Von  diesem  Tag  an  hat  der  Kopfschmerz 
zugenommen.  Kein  Erbrechen,  aber  Brechreiz.  Die  Paresen  des 
linken  Armes  und  Beines  wie  vorher. 

^V?.  Gewicht  53  kg.  Die  Korpertemperatur  wechselt  zwischen 
36°,8 — 37'  morgens  und  37  ,4  —  37  ,6  abends,  der  Puis  zwischen  SO — 
110  Schlage  pro  Minute. 

Es  mag  hier  am  Platze  sein  die  Mitteilungen  der  Kranken- 
geschichte  zu  unterbrechen,  um  ein  differentialdiagnostisches 
Problem  zu  erortern.  Die  Pat.  wies  namlich  sowohl  Symptome 
eines  Nierenleidens  als  auch  Symptome  einer  organischen  Liision 
der  rechten  Zentralwindungsregion  auf.  Bekanntlich  konnen 
gewisse    Krankheiten    der    ersten     Krankheitsgruppe,     namlich 
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gewisse  Nephritiden,  wenn  Nephritis  im  alten,  weiten  Sinn  ge- 
nommen  wird,  ahnliche  oder  aquivalente  Symptome  vom  Ner- 
vensystem  hervorrufen,  wie  diese  Pat.  sie  darbot.  Andererseits 
liegt  es  nahe,  die  Symptome  vom  Nervensystem  auf  einen  Tumor 
in  der  Region  der  rechten  Zentralwindimg  zuruckzuiiihren.  Die 
Fragestellung  ist  also:  ist  die  Pat.  mit  einem  Tumor  cerebri  -{- 
einer  Nephropathie  behaftet,  oder  konnen  alle  Symptome  der 
Pat.  in  Zusammenhang  mit  ihrer  Nierenerkrankung  gebracht 
werden?  Die  Schwierigkeit  bei  der  Differentialdiagnose  zwischen 
Tumor  cerebri  und  »Nepliritis»  ist  von  Oppenheim^  mit  folgenden 
Worten  hervorgehobsn  worden:  >>Besonders  zu  beherzigen  ist 
die  Thatsache,  dass  die  Nephritis  nicht  selten  mit  einem  Augen- 
spiegelbefund  verkniipft  ist,  der  mit  dem  des  Hirntumors  iden- 
tisch  ist.  Da  auch  die  anderen  Erseheinungen  der  Uramie: 
der  Kopfschmerz,  die  Benommenheit,  die  allgemeinen  Con^nil- 
sionen,  die  Pulsverlangsamung,  die  apoplektiformen  Anfalle, 
die  corticalen  Reiz-  und  Ausfallssymptome  (JACKSON'sche  Epi- 
lepsie,  Hemiplegie,  Aphasie,  Hemianopsie,  Amaurose  etc.)  sich 
zu  einem  Symptomenbild  vereinigen  konnen,  dass  dem  der  Hirn- 
gescbwulst  fast  bis  in  die  Details  entspricht,  soil  die  Diagnose 
Tumor  cerebri  nie  gestellt  icerden,  bevor  die  der  Nephritis  ausge- 
scJilossen  ist  .  .  .  Es  ist  mir  allerdings  passiert,  dass  ich  die  Diagnose 
Tumor  cerebri  in  einem  Falle  stellte.  in  welchem  Schn.impfniere 
und  ein  apoplektiscber  Herd  im  Gehirn  gefunden  wurde.o 

Nicht  ohne  Interesse  ist  es  also  zu  sehen,  wie  in  diesem  spe- 
ziellen  Fail  die  endgiiltige  Diagnose  erreicht  wurde.  Erstens 
betreffs  der  Nierenerkrankung  der  Pat.  wurden  folgende  Sympto- 
me, innerhalb  der  unten  angegebenen  Werte  variierend,  notiert. 
Der  systolische  Blutdruck  150—  200  mm.  Hg.  Die  Albumen- 
menge  bald  0,  bald  +;  kein  messbarer  Niederschlag  im  Rohre 
EsBACHS.  Das  Sediment  enthielt  einzelne  rote  Blutkorperchen, 
bisweilen  auch  kornige  Zylinder,  anderermale  keine  organischen 
Bestandteile.  Wenn  man  nach  diesen  allerdings  mangelhaften 
Notizen  versuchen  will,  die  Nierenerkrankung  der  Pat.  in  das 
System  der  modernen  Nierenpathologen  einzureihen,  so  kann  dies 
wohl  einfach  folgendermassen  geschehen.  Des  hohen  Blutdruckes 
wegen,  150 — 200  mm  Hg,  muss  der  Fall  in  eine  von  den  Gruppen 
der  diffusen  Glomerulonephritiden  oder  Sklerosen  verwiesen 
werden.  Ausgeschlossen  ist,  dass  die  Pat.  im  akuten  Stadium 
der  diffusen  Glomerulonephritis  sich  befindet.  Dann  bleibt  unter 
anderen  zunachst  die  Frage,  ob  sich  die  Pat.  im  II  (Dauer)  oder 
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im  III  (End)  Stadium  der  diffusen  Glomerulonephritis  befindet 
(Nomenklatur  nach  Volhard'-).  Dagegen  ist  zu  sagen,  dass  die 
Pat.,  die  sich  eines  guten  Gedachtnisses  und  guter  Beobachtungs- 
gabe  erfreut,  sich  nicht  erinnern  kann,  ob  sie  jamais  an  Symptomen 
gelitten  hat,  wie  sie  der  akuten  Glomerulonephritis  zukommen 
(Gesichts5dem,  blutfarbener  Harn  etc.).  Im  iibrigen  ist  hier  zu 
bemerken,  dass  sowohl  ihr  Allgemeinbefinden  als  ihre  Nieren- 
symptome  in  einigen  Punkten  nicht  mit  dem  Symptomen- 
komplex  dieser  Narbenstadien  libereinstimmen.  Zuletzt  bleiben 
nun  die  benigne  (primare)  und  die  maligne  (Kombinations-)  Form 
der  Sklerose  iibrig,  von  welchen  die  letztgenannte  ausgeschlossen 
werden  kann,  weil  die  Pat.  weder  Symptome  einer  Uramia  vera 
noch  die  eines  inkompensierten  Herzleidens  noch  eine  Retinitis 
aufwies.  Wahrscheinlich  ist  also,  dass  die  Pat.  an  einer  benignen 
Sklerose  leidet;  die  vorhandenen  renalen  Symptome  wieder- 
sprechen  jedenfalls  dieser  Annahme  nicht. 

Bekanntlich  kan  diese  Erkrankung  der  Nieren,  die  ja  auf 
Pra-  und  Arteriosklerose  der  Nierengefasse  beruht,  mit  ahnlichen 
Gefassveranderungen  in  anderen  Gefassgebieten  kombiniert  seiu. 
Wenn  diese  Gefasslasionen  innerhalb  des  zentralen  Nerv^ensystems 
gelegen  sind,  das  ja  von  alien  Organen  am  promptesten  auf 
Lasionen  jeder  Art  reagiert,  konnen  ihre  Wirkungen  in  den  Vorder- 
grund  treten.  Wie  oft  eine  Gehirnblutung  oder  Gehirnerweichung 
als  erstes  Symptom  einer  vorher  latenten  Sklerose  auftritt  ist 
allbekannt.  Yon  anderen  Symptomen,  die  in  diesen  cerebralen 
Gefassschadigungen  ihren  Grimd  haben,  ist  die  Symptomen- 
gruppe,  der  chronischen  Pseudouramie,  zu  nennen,  welche  hier 
naher  erortert  werden  soil,  um  in  erster  Hand  mit  den  cerebralen 
Symptomen  meines  Falles  verglichen  zu  werden.  Diese  pseu- 
douramischen  Symptome  werden  nach  Ansicht  der  modernen 
Nierenpathologen  durch  angiospastische  Ischamien  des  Gehirns 
(und  Riickenmarks)  verursacht  und  sind  als  Aquivalente  spa- 
stischer  Ischamien  in  anderen  Korperteilen  zu  betrachten;  vgl. 
die  Symptome  des  toten  Fingers  und  des  intermittierenden  Hin- 
kens.  Die  bald  transitorischen,  bald  bleibenden  Ausfallserschein- 
ungen,  welche  durch  diese  angiospastischen  Zustande  resp.  die 
von  ihnen  ausgehenden  Thrombosen  hervorgerufen  werden,  sind 
natiirlich  von  der  Lokalisation  der  Lasionen  im  zentralen  Ner- 
vensystem  abhangig.  Bei  diesen  Zustanden  ist  es,  wie  in  meinem 
Fall  nicht  ungewohnlich,  dass  sowohl  Anfalle  vom  Typus  Jack- 
son's entstehen    konnen    (als  Ausdruck  voriibergehender,  angio- 
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spastischer  Lasionen),  wie  auch  bleibende  Paresen  (als  Resultat 
einer  Thrombose),  welche  Paresen  nach  jedeni  Anfall  zunehmen 
konnen  wie  es  gleichfalls  in  meinem  Fall  zu  beobachten  war. 
Weiter  ist  es  bekannt,  dass  den  bleibenden  Paresen  bei  der  Pseudo- 
uramie  eine  Periode  transitorischer  Paresen  vorangehen  kann 
wie  sie  meine  Pat.  aufwies.  Von  den  iibrigen,  cerebralen  Symp- 
tomen,  welche  die  Pat.  darbot,  mag  der  Kopfschmerz  und  das 
dasselbe  bisweilen  begleitende  Erbrechen  erwahnt  werden,  welche 
von  derselben  cerebralen  Lasion  verursacht  werden  konnen.  Bei 
einer  Diagnose,  die  in  diese  Richtung  zielt  und  wenn  die  Auf- 
merksamkeit  lediglich  auf  die  Nephritis  konzentriert  wird,  konn- 
ten  alle  Symptom e  der  Pat.  auf  ihre  Nierenerkrankung  zuriick- 
gefiihrt  werden.  Bei  reiflicher  Uberlegung,  speziell  aber  mit 
Beriicksichtigung  eines  lokalen  Symp tomes,  das  spater  etwas 
naher  besprochen  werden  soil,  kam  ich  bald  zur  Auffassung, 
dass  die  Nierenaffektion  nicht  allein  alle  Symptome  vom  Nerven- 
system  erklaren  konnte,  sondern  dass  ausserdem  eine  andere 
Erkrankung  vorliegen  miisse.  Es  ist  ja  offenbar,  dass  es  sich  in 
diesem  Fall  um  einen  Erkrankungsprozess  in  der  rechten  Zentral- 
windungsregion  handelte,  welcher  sich  im  Laufe  von  6  Jahren 
langsam  progredient  entwickelt  hatte.  Symptomatologisch  war 
er  durch  Anfalle  vom  Typus  Jackson's  in  der  linken  Korperhalfte 
charakterisiert,  welche  anfangs  von  transitorischen.  wahrend 
der  letzten  Jahre  aber  von  bleibenden  Paresen,  zuerst  im  Fuss, 
spater  in  der  iibrigen  linken  Korperhalfte  gefolgt  waren.  Dieser 
langsame,  progrediente  Verlauf  spricht  mehr  zu  Gunsten  eines 
Tumor  cerebri  als  der  Pseudouramie.  Was  am  starksten  fiir  die 
Diagnose  Tumor  cerebri  spricht,  ist  folgendes  Lokalsymptom: 
Uber  dem  Bereich  des  Schadels,  wo  nach  der  kraniocerebralen 
Topographic  die  Projektionsflache  des  oberen  Teiles  der  rechten 
Zentralwindung  am  Schadel  liegen  sollte,  war  ein  in  seiner  Aus- 
breitung  zwar  wechselnder  (wahrend  starker  Kopfschmerzen 
gr5sser)  jedoch  immer  konstanter  und  distinkter  Schmerz  flir  die 
Perkussion  vorhanden.  Ein  Unterschied  im  Perkussionsschall 
konnte  nicht  beobachtet  werden.  Es  war  also  wahrscheinlich, 
dass  die  Pat.  an  einem  Tumor  cerebri  +  benigner  Sklerose  litt. 
Die  Lokaldiagnose  bot  danach  keine  Schwierigkeiten;  der  Tumor 
ist  im  oberen  Teil  der  rechten  Zentralwindungsregion  zu  suchen, 
well  die  ersten  Symptome  das  linke  Bein  betrafen. 

In  diesem   Zusammenhang  mochte  ich  einen  von  Gotthard 
SoDERBERGH  bcobachtcten,  mir  iiberlassenen,  vorher  nicht  publi- 
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zierten  Fall  von  Tumor  ceiebri  +  Nephritis  chronica,  in  Kiirze 
referieren,  in  welcheni  die  Diagnose  Tumor  cerebri  nur  mit  Hilfe 
des  Perkussionsbefundes  gestellt  werden  konnte. 

Der  Fall  wurde  iin  Jahre  1910  beobachtet.  Es  handelte  sich  um 
eine  42-jahrige  Frau,  die  zeit  11  Jahren  an  Nephritis  litt,  wahrend 
welcher  Zeit  sie  bisweilen  Augenlidodem  beobachtet  hatte.  Seit 
1906  epileptische  Anfalle  etwa  jeden  4:ten  Monat  ohne  Jackson's 
Typus.  Seitm  ehreren  Jahreo  Kopfschmerz  von  wechselnder  Lokali- 
sation,  wahrend  der  letzten  Zeit  haufiger,  mitunter  auch  mit  Er- 
brechen.  Seit  einem  Jahre  abnehmendes  Sehvermogen,  speziell  am 
rechten  Auge.  Wahrend  der  letzten  Jahre  bisweilen  Diplopie.  Bei 
der  Aufnahme  am  "  /e  1910  wurde  folgendes  beobachtet:  0,2  %"  Albu- 
men im  Harn,  einzelne  kornige,  mehrere  hyaline  Zylinder  im  Sedi- 
ment. Leicht  gedunsenes  und  blasses  Aussehen.  Sehscharfe  0,5, 
auf  beiden  Augen.  Die  rechte  Papille  ein  wenig  geschwollen,  blass; 
gewundene  Venen,  weiter  als  normal;  die  linke  Papille  ein  wenig 
erhoben,  die  Gefasse  schmiiler  (begiunende  Atrophie?).  Im  iibrigen 
nichts  von  Interesse.  Am  ^Ve  wurde  notiert:  Die  Pat.  ist  schwind- 
lig,  ihr  Gang  schlotterig.  Sehscharfe  0,3  rechts;  0,2  links.  Parese 
des  unteren  Zweiges  des  rechten  N.  VII.  Rechter  Augenhinter- 
grund:  Die  Papille  beinahe  weiss  mit  einer  cirkumskripten,  blassen 
Zone  unten-lateral  (Atrophie).  Die  Arterien  pathologisch  eng.  Lin- 
Tcer  Augenhintergrund:  Die  Papille  grauweiss  mit  verschwommenen 
Grenzen;  enge  Arterien.  ^'^/e.  Die  Pat.  hat  starkes  Kopfweh 
gehabt,  am  haufigsten  auf  der  linken  Seite  nach  vorn,  bisweilen  mit 
Erbrechen.  In  der  Zwischenzeit  und  speziell  wahrend  der  letzten 
Zeit  psychotisch,  desorientiert;  in  den  lezten  Tagen  Sehhalluzinatio- 
nen.  Die  Pat.  ist  heute  benommen.  Keine  cerebellaren  Symptome. 
Druckempfindligkeit  liber  der  linken  Hiilfte  der  Stirn;  keine  sichere 
Perkussionsempfindlichkeit.  Vielleicht  Dampfung  an  der  linken 
Stirnhalfte.  Die  Pupillen  normal.  Sehscharfe  0,i  links;  0,3  rechts; 
Leichte  Parese  des  unteren  Zweiges  des  rechten  N.  VII.  Die  Ko- 
mealreflexe  normal.  Keine  Paresen  ia  den  Extremitiiten.  Alle  Seh- 
nenreflexe  verstarkt;  kein  Unterschied  der  beiden  Seiten.  Die  spast- 
ischen  Reflexe  fehlen.  Der  Harnbefund  wie  am  ^Vs.  Die  Pat. 
wurde  am  n  unter  Diagnose:  linksseitiger  Frontallappentumor  auf 
die  chirurgische  Abteilung  transportiert.  Am  ^7  wurde  palliative 
Trepanation  ausgefiihrt.  Nach  der  Operation  wechselte  die  Albumen- 
menge  zwischen  0,2 — 1  %o.  Im  Sediment  einzelne  Eiterkorperchen, 
mitunter  kornige  Zylinder.  Exitus  am  ^"^ '».  Bei  der  Obduktion 
wurde  ein  Tumor  (Gliom)  im  linken  und  rechten  Frontallappen  ge- 
funden. 

Dieses  beilaufig.  In  meinem  Fall  war  es  also  bei  der  Diagnose 
Tumor  cerebri  -j-  benigne  Sklerose  geblieben.  Die  Mdglichkeit, 
das  Verbaltnis  zwischen  dem  Gehirntumor  und  den  Nierensymp- 
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tomen  meiner  Pat.  noch  in  einer  anderen  AVeise  aiifzufassen,  lasst 
sicK  nicht  bestreiten.  Tumoren,  besonders  maligne,  konnen 
namlich  die  Nieren  toxiscli  derart  beeinflussen,  dass  diese  mit 
»Nephritis»syiiiptomen  reagieren.  Dass  ein  Tumor  den  Sympto- 
menkomplex  der  benignen  Skleerose  venirsaclien  kann,  yne  in 
meineni  Fall,  muss  jedoch  als  unwahrsclieinlicli  angesehen  war- 
den; gewohnlicli  reagieren  die  Nieren  auf  solclie  Toxine  mit  dem 
Xephrosenkomplex.  Jedenfalls  lasse  ich  diese  Frage  offen,  um  so 
melir  als  mein  Fall  noch  nicht  geniigend  lange  beobachtet  ist, 
uni  einen  ScMuss  aus  der  Nierenfunktion  nach.  der  Operation 
zu  Ziehen.  Mit  der  Diagnose:  Tumor  reg.  central  dx.  (Beinzent- 
rum)  wurde  die  Pat.  am  20/7  auf  die  chirurgische  Abteilung  dieses 
Bezirkskrankenhauses  behufs  eines  chirurgischen  Eingriffs  trans- 
portiert. 

Operation  am  "^  7  (Dr  ROBERT  Haxson).  Aiiszug  aus  dem  Ope- 
rationsbericJit.  Die  Operation  wurde  in  Lokalaniisthesie  ausgefiihrt. 
—  —  —  Xachdem  ein  Weichteil-Knoehenlappeu  liber  dem  oberen 
Teil  der  rechten  Zentralwindungsregion  aufgeklappt  war,  wurde  die 
Dura  besichtigt :  im  oberen  Teil  der  entblossten  Partie  war  die  Dura 
an  einem  2-Kronens1uckgrossen  Gebiet  dicker  und  mehr  grauweiss 
als  die  Umgebung.  Bei  der  Palpation  derselben  erhielt  man  die 
Empfindung  von  grosserer  Spannung  als  normal.  Die  Dura  wurde 
parallel  mit  und  /2  cm.  von  den  Kn()chenrandern  durchschnitten.  Der 
Duralappen  war  am  Gehirn  nicht  adharent,  ausser  an  einem  c:a  5- 
Oresstiickgrossen  Gebiet  iiber  der  oberen  Halfte  des  Gyrus  centralis 
anterior,  von  wo  einige  diinne  Gefasse  nach  der  Dura  verliefen. 
Keiue  freie  Fliissigkeit  bei  Eroffnung  derselben.  Der  Sulcus  Ro- 
landi  trat  deutlicb  hervor.  ebenso  der  Sulcus  prtecentralis.  Alle 
sichtbaren  Gyri  waren  abgeplattet;  keia  Odem  in  den  weicben 
Gebiruhauten.  Mit  Ausnahme  von  den  Gefiissen  zu  der  oben- 
erwahnten  Partie  der  Dura  und  von  einer  dunkleren  Farbe  dieses 
Gebietes  waren  keine  weiteren  Veriinderungen  in  der  Region  der 
vorderen  Zentralwindung  sicbtbar.  Dagegen  wurde  in  der  Region 
der  binteren  Zentralwindung  ein  2-Oresstiickgrosser,  grauer  Tumor 
beobacbtet.  der  3 — 4  mm.  iiber  die  Gehirnoberflache  emporragte.  Er 
verschwand  nach  der  Mittellinie  bin  unter  dem  Knochen.  Sobald 
dieser  an  einem  3  cm.  langen  Gebiet  in  der  binteren  Halfte  des 
mit  der  Mittellinie  parallellen,  oberen  Ivnochenrandes  beinabe  bis 
zur  Mittellinie  entfernt  worden  war,  wurde  der,  wenig  mehr  als  2- 
Oresstiickgrosse,  runde  Tumor  mit  wohl  markierten  Umgrenzungen 
sicbtbar.  Bei  der  Palpation  zeigte  das  Gehirn  auf  einem  Gebiet  von 
2 — 3  cm.  rings  um  den  Rand  des  sichtbaren  Tumors  festere  Kon- 
sistcnz.  Die  Venen  rings  um  den  Tumor  waren  ein  wenig  dilatiert. 
Bei  der  Palpation  des  Tumors  wurden  Zuckungen  im  linken  Bein 
beobachtet,  und  die  Pat.  klagte  iiber  Krampfe  an   dicscr  Stelle.  MaA 
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koiinte  den  Zeigefiiiger  zwischeu  den  Tumor  und  das  Gehiru  ein- 
fiihren,  wobei  mit  Leichtigkeit  ein  hirnformiger,  fester  Tumor  aus- 
geschalt    und    herausgeschafft    werdcn     konnte.      Die    Spitze  des  Tu- 


Fig.  3. 

mors  wurde  von  der  obenerwiihnten  Partie,  die  nach  dcr  Gehirn- 
oberfliiehe  ging,  gebildet.  Der  untere  dickere  Teil  des  Tumors 
streckte  sich  nach  vorn  und  lag  also  unter  der  oberen  Hiilfte  des 
Gyrus    centralis    anterior.      Massige    Blutung    vom  Tumorbette.      Der 
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Knochenlappen  wurde  uiedergeklappt  und  mit  Silberdrahten  fixiert. 
Suturen.  Die  Pat.  ertrug  den  Eingriff  gut;  klagte  nur  bei  der  Ent- 
fernung  des  Tumors  liber  Krampfe  im  linken  Bein.  Temperatur- 
steigerung  nach  der  Operation  bis   38,7 . 

Beschreibung  des  Tumors  (Prosektor  C.   O.  FORSELIUS). 

Der  Tumor  (Fig.  3),  formaldehydfisiert,  wiegt  75  g.  Er  ver- 
drangt  65  cm^  Wasser.  Sein  grosster  Diameter,  die  Hohe,  ist  55 
Millimeter;  die  Breite  in  einer  Richtung  ist  45,  in  der  anderen  50 
Millimeter.  Seine  Form  ist  knoUig,  oval  mit  flacker  zerfetzter  Ba- 
sis. Die  Oberflacue.  ausser  an  der  Basis,  ist  glatt,  mit  einer  diin- 
nen  Kapsel  iiberzogen.  Die  Farbe  ist  im  fixierten  Zustand  gelbweiss. 
Die  Schnittflache  hat  einen  schwachen  Stich  ins  Gelbrot;  sie  ist  teils 
durch  faserige  Biindeln  in  Felder  eingeteilt;  teils  sind  die  Felder 
kornig.  resp.  kurzfaserig  gezeichnet.  An  der  Basis  fehlt  die  Kapsel; 
die  Oberflache  zeigt  verstreute  Blutungen  und  hat  durch  faserige, 
herabhangende  Gewebelappen  ein  zerfetztes  Aussehen.  Die  Konsi- 
stenz  des  fixierten  Tumors  ist  hart  elastisch.  Beim  Streichen  iiber 
die  Oberflache  gibt  er  ein  massiges  Abschabsel.  Mikroskopisch  ist 
das  Bild  nicht  ganz  einheitlich.  Der  grosste  Teil  des  Gewebes  wird 
von  grossen  spulformigen  Zellen  mit  grossem,  blasigem,  sparlich  ge- 
zeichnetem  Kerne  gebildet.  Der  Zellkorper  ist  protoplasmareich,  oft 
sehr  lang,  bisweilen  beinahe  bandformig  wie  eine  Muskelzelle.  Diese 
Zellen  haben  nur  sehr  sparliche  Auslaufer  von  schlankerem  Typus. 
Sie  werden  gewohnlich  von  einem  starken  System  plumper  Binde- 
gewebefasern  getragen.  Je  naher  man  der  Basis  kommt,  um  so 
mehr  tritt  dieses  Bindegewebestroma  hervor;  und  hier  weisen  auch 
die  bandformigen  Auslaufer  eine  gewisse  Tendenz  zur  Farbbarkeit 
mit  Fuchsin:  in  einselnen  Fallen  tritt  diese  sogar  sehr  stark  hervor. 
In  diesem  grosszelHgen  Gewebe  werden  stellenweise  Inseln  von 
kleinzelliger  Struktur  angetroffen.  mit  kleinen,  intensiv  fiirbbaren 
Kernen  und  mit  reichlichem  Yirrvarr  von  Fasern,  die  diinn  und  mit 
Fuchsin  nicht  fiirbbar  sind.  Eine  deutliche  perivaskulare  Anordnung 
kann  weder  in  dem  grosszelligen  noch  in  dem  kleinzelligen  Gewebe 
nachgewiesen  werden.  Schliesslich  werden  in  der  Bindegewebekap- 
sei.  speziell  im  basalen  Teil  des  Tumors,  sparliche  Psammomkorner, 
und  etwas  reichlicher  Bilder  von  in  der  Entwicklung  gegen  den 
Psammomtypus  begriffene  Endothelrohre  angetroffen.  Die  Kapsel 
erweist  sich  mikroskopisch  nicht  so  scharf  wie  makroskopisch  abge- 
grenzt;  sie  ist  durch  einwachsende  Zellmassen  in  zerstreute  Binde- 
gewebsbiindel  zerspaltet;  die  Geschwulstmasse  durchwiichst  sie  bis 
zur  Xahe  der  Oberflache.  Die  basale  Flache  weist  keine  mikroskopisch 
klare  Grenze  auf.  Abschabsel  von  der  Schnittflache  des  Tumors  weist 
einselne,  typische,  sternfbrmige  Gliazellen  auf;  die  grosse  Masse  von 
Zellen  aber  haben  eine  ausgepragt  langgestreckte  Form,  ohne  reich- 
lichere  Auslaufer,  bald  an  Milzendothelzellen  erinnernd,  bald  der 
Form  der  Muskelzellen  sich  nahernd.  Diagnose:  SpuheUsarkom  mit 
eingeschlossenen  Resten  des  primaren  Gliagewebes. 
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Tagesnotize  ^^/t.  Das  Beficden  der  Pat.  nach  der  Operation  gTit. 
Temperatur  38  heute  morgen.  Puis  gut.  Die  Paresen  des  lin- 
ken  Armes  und  Beines  haben  zugenommen.  Die  Pat.  kann  die  Fin- 
ger minimal  bewegen,  nicht  aber  die  Hand  ballen.  Sie  kann  nur  mit 
Schwierigkeit  den  Arm  heben ;  sie  kann  fortdauernd  die  Zehen  und 
den  Fuss  der  linken  Seite  nicht  bewegen.  Das  linke  Bein  ist  stark 
hypertonisch,  ausgestreckt.  Die  Knie-  und  Fersenphanomene  sind 
normal  auf  der  rechten,  lebhafter  auf  der  linken  Seite.  Bei  Knei- 
fen  liber  dem  Rist,  Dorsalflexion  der  grossen  Zehe  am  linken  Bein. 
Fusszittern  auf  der  linken  Seite.  Babinski  neg.  auf  beiden  Seiten. 
Gordon  und  Oppenheim  beiderseits  neg.  Die  Pupillen  sind  gleich 
gross;  die  Reaktion  normal.  Die  Augenbewegungen  normal;  keine 
Diplopie,  kein  Nystagmus.  Die  Vll-Parese  links  heute  nicht  sehr 
aviffallig. 

^^/t.  BabiNSKI  pos.  auf  der  linken,  neg.  auf  der  rechten  Seite. 
Vollige  Paralyse  des  linken  Armes.  Pat.  kann  heute  das  linke  Bein 
beugen,  was  sie  vorher  nicht  vermocht  hat.  Die  Rigiditat  dieses 
Beines  ist  nicht  so  stark  wie  friiher.     "  /7  =  "'/7. 

^/s.  Die  Pat.  kann  heute  ein  wenig  den  linken  Fuss  bewegen, 
nicht  aber  die  Zehen  dieses  Beines.  Der  linke  Arm  ist  paralytisch. 
Die  Hypoiisthesie  fiir  Beriihrung  wie  vorher;  die  Hypoalgesie  der 
linken  Korperhalfte  aber  ist  verschwunden.  Das  Allgemeinbefinden 
ist  gut. 

Vs.  Die  Pat.  befindet  sich  subjektiv  wohl;  nur  ein  wenig  Kopf- 
schmerz  in  der  letzten  Nacht.  Die  Kraft  des  linken  Armes  ist  gros- 
ser. Keine  sichere  Hypoasthesie  fiir  Schmerz  oder  Beriihrung.  BA- 
BINSKI beiderseits  neg.  Kein  Fuss-  oder  Patellar klonus.  Seit  ge- 
stern  kann  die  Pat.  den  linken  Arm  bewegen.  Heute  ergibt  sich 
bei  der  Untersuchung,  dass  die  Kraft  im  Schultergelenk  am  grossten 
ist,  indem  Pat.  in  diesem  Gelenk  auch  mit  Uberwindung  eines  ge- 
ringen  Widerstandes  bewegen  kann.  Im  EUbogeugelenk  aber  kann 
sie  Bewegungen  nur  unter  den  giinstigsten  Bedingungen  ausfiihren. 
Paralyse  des  Handgelenkes  und  der  Fingergelenke.  Eine  Weile,  ehe 
sie  zum  ersten  Mai  wieder  den  linken  Arm  bewegen  konnte,  fiihite 
sie  eine  eisige  Empfindung  in  der  ganzen  linken  Korperhalfte,  die 
seit  der  Operation  ^wie  tod  ist». 

■'Vs.  Die  Kraft  des  linken  Beines  nimmt  stetig  zu.  Pat.  kann 
mit  Hilfe  gehen.  Die  kraft  des  linken  Schulter-  und  Ellbogenge- 
lenkes  ist  ebenso  besser.  Pat.  kann  heute  die  drei  radialen  Finger 
der  linken  Hand  ein  wenig  bewegen;  nicht  aber  das  Handgelenk. 
Die  Triceps-,  Radius-  und  Ulnareflexe  sind  links  lebhafter  als  rechts. 
Kein  Fusszittern  oder  Patellarklonus.  BabinSKI  auf  beiden  Seiten 
neg.  Keine  sichere  Hypoasthesie  der  linken  Korperhalfte.  Pat. 
kann  mit  der  linken  Hand  Holz  von  Eisen  oder  Gummi  nicht  un- 
terscheiden,  auch  die  Lange  von  Gegenstanden  nicht  schatzen. 

'^Vs.  Die  Kraft  des  linken  Beines  wie  am  ^'^/s.  Die  Kraft  des 
linken  Armes  dagegen  hat  deutlich  zugenommen.  Die  Pat.  kann 
heute  die  Finger  der  linken  Hand  beugen,  sie  aber  nicht  streeken, 
opponieren,    ab-    oder    adducieren.     Das   linke   Handgelenk   kann  sie 
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minimal  bewegen.  Mehr  Kraft  in  der  Beugung  und  Streckung  des 
linken  Ellbogengelenkes  und  in  alien  Bewegungen  des  linken  Schul- 
tergelenkes.  Deutliche  Atrophie  des  ganzen  linken  Armes,  am  mei- 
sten  aber  in  den  Mm.  Interossei,  Thenar  und  liypothenar,  in  der 
ulnaren  Hdlfte  der  Unterarmmusheln  und  in  den  Beugemuskeln  des 
Unterarmes.     Keine  Atrophie  des  linken  Beines. 

Sensibilitdt :  Der  Beriihrungs-,  Schmerz-,  Warme-  und  Kaltesinn 
iiberall  normal;  der  Pat.  scheint  dies  eigentiimlich,  vveil  sie  die  ganze 
linke  Korperhalfte  wie  eingeschlafen  flihlt.  Der  Bewegungssinn  der 
Gelenke  des  linken  Armes  ist  stark  herabgesetzt;  erst  nach  grosserem 
Ausschlag  als  45° — 60°  kann  die  Pat.  die  Bewegungsrichtung  bestim- 
men.  Stereognosie:  Was  die  betrifft,  so  kann  sie  z.  B.  sagen,  dass 
ein  Gegenstand,  z.  B.  ein  Messer  ein  Eisenstiick  ist,  »weil  es  sich 
kalt  anfiihlt»;  wird  das  Messer  aber  gewarmt,  kann  die  Pat.  das  Ma- 
terial nicht  entscheiden.  Die  Pupillenreflexe  normal.  Die  Triceps-, 
Radius-  und  Ulnareflexe  wie  vorher.  Keine  spastischen  Reflexe. 
Deutliche,  aber  nicht  auffallend  starke  Rigiditiit  des  linken  Armes 
und  Beines.  Unbedeutende  Parese  der.  Nn.  VII,  X,  XI  und  XII 
der  linken  Seite.     Im  Harn  kein  Albumen.      Sediment  =  0. 

^^/s.  Die  Pat.  kann  ohne  Hilfe  gehen,  besser  als  vor  der  Opera- 
tion. Sie  geht  »hemiplegisch»,  indem  sie  den  linken  Fuss  schleppt 
und  die  linke  Fusspitze  »auswarts»  bewegt.  Der  Schmerz-  und  Be- 
riihrungssinn  wie  am  "'^Is;  der  Bewegungssinn  ein  wenig  gebessert- 
Die  Kraft  wie  frliher;  sie  kann  jedoch  heute  die  Finger  der  linken 
Hand  strecken.  Die  Reflexe  wie  am  ''^/s.  Seit  der  Operation  kein 
Anfall;  keine  Blasenstorungeu.  Die  letzte  Woche  kein  Kopfweh. 
Systolischer  Blutdruck  150  mm.  Hg.  Augenhintergrund  beiderseits 
normal.  Die  Pat.  fiihlt  stets  Kalte  in  Fuss  und  Hand  der  linken 
Seite. 

^^/d.  Blutdruck  160  mm.  Hg.  Albumen  in  Spuren  und  einzelne 
Eiterkorperchen  ohne  Zylinder  im  Harn. 

Vio.     Blutdruck   150  mm.   Hg. 

^Yio.  Die  Pat.  war  bis  zum  "^^/g  gesund  und  stark  und  die  Pa- 
resen  in  Riickbildung.  An  diesem  Tag  bekam  sie  aber  einen  Schiit- 
telfrost  von  drei  Anf alien  mit  Zuckungen  im  linken  Beiu,  davon 
der  eine  mit  Zuckungen  auch  in  den  linksseitigen  Bauchmuskeln, 
gefolgt.  Bei  den  Anfallen  keine  Zuckungen  des  linken  Armes  oder 
der  linken  Gesichtshalfte.  Keine  Blasenstorungeu  nachher.  Seit  diesem 
Tag  taglich  Kopfschmerzen  in  der  rechten  Scheitelhalfte  iiber  dem 
Operationsgebiet  und  Ubelkeit,  aber  kein  Erbrechen.  Die  Pat.  hat 
seitdem  das  Bett  gehiitet.  Die  Temperatur  hat  sich  zwischen  39  — 
37,7  abends  und  38  — 37  morgens  gehalten.  Der  Kopf schmerz 
stellt  sich  immer  nachmittags  ein,  bisweilen  auch  in  der  Nacht.  Sie 
behauptet,  dass  wahrend  dieser  Tage  die  Kraft  des  linken  Armes 
abgenommen  hat,  die  des  linken  Beines  aber  stationar  geblieben  ist. 
Bei  der  Untersuchung  wird  folgendes  beobachtet:  Herz:  Ictus  ist 
hebend,  erreicht  die  linke,  unreponierte  Mamillarlinie.  Die  rechte 
Grenze  liegt  am  rechten  Sternalrand;  die  linke  Grenze  drei  cm. 
links    von    der   linken,  unreponierten  Mamillarlinie.      Ao  aczentuiert. 
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Der  systolische  Blutdruck  150  mm.  Nervensystem:  Sehscharfe  0,3 
rechts,  Fingerzahlen  links  auf  2^/2  Meter.  Die  linke  Papille  wie 
fruher;  rechte  Papille:  verschwommene  Grenze;  die  Venen  sind  er- 
weitert  und  beugen  sich  liber  den  undeutlichen  Rand;  die  Papille 
ein  wenig  erhoben.  Die  linke  Pupille  ist  ein  wenig  weiter  als  die 
rechte.  Die  Reaktion  beiderseits  normal.  Die  Augenbewegungen  in 
alien  Richtungen  in  normalem  Ausmass  moglich,  mit  Ausnahme  der 
Konvergenz,  wobei  das  rechte  Auge  nicht  folgt,  sondern  in  der  Mit- 
telstellung  bleibt.  Kein  Nystagmus,  keine  Diplopie.  Bei  Anstreng- 
ung  der  Augen  z.  B.  bei  dem  Konvergenzversueh  iiussert  die  Pat.: 
»es  tut  in  der  rechten  Schlafe  \veh».  Deutliche  Parese  des  unteren 
Zweiges  des  linken  N.  VII;  geringe  Parese  der  Augenschliesser  der- 
selben  Seite.  N.  VIII.  vom  Spezialarzt  NiLS  WiTT  untersucht: 
Fluster spr ache  1  Meter  auf  beiden  Ohren  (Neuritis  der  Nn.  Acustici).' 
Parese  des  Gaumenhebers  und  der  Schulterheber  links.  Die  Zunge 
weicht  nach  links  ab.  Paralyse  der  Finger  und  des  Handgelenks 
links;  minimale  Bewegungsfahigkeit  im  linken  Ellbogengelenk;  ein 
wenig  starkere  in  den  Bewegungen  des  linken  Schultergelenkes.  Die 
Bauchmuskeln  normal.  Auffallende  Atrophie  der  Mm.  Thenar,  Inte- 
rossei  und  Hypothenar  der  linkeri  Seite.  Sie  kann  die  Zehen  und 
das  Fussgelenk  links  mit  Miihe  bewegen.  Starke  Parese  der  Beug- 
muskeln  links,  der  Ab-  und  Adduktoren  der  linken  Hiifte.  Die 
Streckbewegungen  kraftiger;  doch  alle  ein  wenig  paretisch.  Die 
oberfliichliche  Sensibilitat  normal.  Der  Bewegungssinn  in  alien  Ge- 
lenken  des  linken  Armes  und  in  der  grossen  Zehe  links  stark  herab- 
gesetzt.  Die  Reflexe:  Triceps  ,  Radius-  und  Ulnareflexe  sind  links 
lebhafter  als  rechts:  Bauchdeckenreflexe:  die  epigastrale  pos.  (Kon- 
traktion  des  rechten,  nicht  des  linken  Rectus),  der  linke  obere  und 
mittlere  fehlen,  die  iibrigen  sind  vorhanden.  Patellar-  und  Fersen- 
phauomen  beiderseits  pos.  Babinski,  Oppenheim  und  GORDON  links  -f  ; 
rechts  neg.  Betreffs  ihres  geistigen  Vermogens  ist  es  zweifellos, 
dass  sie  wahreud  der  letzten  Wochen  stumpfer  geworden  ist.  Blui: 
w.  B.  11,000  pro  mm^.  Im  Harn:  Albumen  in  Spuren.  Im  Sedi- 
ment einzelne  Eiterkorperchen.  Keine  Zylinder.  Die  Harnmenge 
hat  in  den  letzten  Tagen  zwischen  0,6 — 0,8  Liter  gewechselt. 

^■'/lo.  Die  Pat.  verweigert  erneute  Operation.  Sie  verlasst  heute 
das  Krankenhaus. 

Zusammenfassung  des  Falles.  Es  handelt  sicli  urn  eine  54- 
jahrige  Frau  ohne  tuberkulose  Belastung  und  soweit  bekannt 
ohne  luetische  Ansteckung.  Ihre  gegenwartige  Kranklieit  begann 
vor  6  Jahren  mit  einzelnen  Zuckungen  im  linken  Hiift-  und 
Kniegelenk  und  mit  Parese  dieses  Beines,  zuerst  im  Fuss  und 
und  in  den  Zeben.  Seit  5  Jabren  Anfalle  vom  Typus  Jackson, 
in  den  linken  Baucbmuskeln  und  in  den  entsprecbenden  Muskeln 
des  Riickens  (der  Hobe  betreffs)  beginnend,  um  danacb  distal- 
warts  auf  das  linke  Bein  und  langs  des  Riickgrates  auf  den  bnken 
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Arm  iiberzugreifen.  Zuletzt  Zuckungen  in  den  Halsmuskeln  und 
bisweilen  in  der  mimischen  Gesichtsmuskulatur  der  linken  Seite 
und  in  der  Zunge,  welche  nach  links  gezogen  wurde;  auch  rasch 
voriibergeliende  Schwierigkeit  zu  schlucken.  Xach  den  Anfallen 
anfangs  transitorische,  wahrend  der  letzten  Jahre  aber  bleibende 
Paresen  der  linken  Korperhalfte.  Die  Paresen  batten  seitdem  die 
Tendenz  starker  zu  werden.  Pat.  beobachtete  die  Paresen  zuerst 
im  linken  Bein,  dann  in  der  Gesichtsmuskulatur,  in  der  Zunge 
und  am  weichen  Gaumen,  zuletzt  im  linken  Arm,  wo  die  Paresen 
immer  proximal  mebr  ausgesprocben  waren.  In  den  Rumpf- 
muskeln  hat  sie  keine  sicheren  Paresen  beobachtet.  Ausserdem 
wurde  sie  am  Tage  nach  dem  Anfall  von  hauiigem  unwider- 
stehlichem  Harndrang  c:a  jede  5  Minute,  unmittelbar  im  Anschluss 
an  den  Anfall  beginnend,  belastigt.  Yon  sensiblen  Symptomen 
hat  sie  ausser  Reissen  im  ganzen  Korper,  am  meisten  im  Kreuz 
und  langs  der  Wirbel,  die  Empfindung  von  Kaltwasserrinnen 
im  linken  Arm  und  Bein  und  um  das  Riickengrat  gehabt.  Auch 
Kalteparasthesien  in  der  Uvula,  am  meisten  nach  den  Anfallen. 
In  den  5  letzten  Jahren  taglich  Kopfschmerzen,  mitten  am 
Scheitel  lokalisiert.  Das  Sehvermogen  hat  allmahlich  abgenom- 
men,  sowohl  beim  Sehen  in  die  Feme,  wie  in  der  Nahe.  Ebenso 
seit  5  Jahren  akustische  Reizerscheinungen,  am  starksten  wahrend 
der  Kopfschmerzen.  —  Objektiv  bot  die  Pat.  folgende  Symptome: 
Perkassionsschmerz  liber  einem  begrenzten  Bereich  der  rechten 
Schadelhalfte,  dessen  vordere  Grenze  zwischen  5 — 10  cm.  vom 
vorderen  Haaransatz  wechselte  und  dessen  mediale  Grenze  1— 1cm. 
von  der  Mittellinie  lag.  Sehscharfe  0,5  auf  beiden  Augen.  Augen- 
hintergrund:  Keine  Stauungspapille.  Parese  des  unteren  Zweiges 
des  linken  N.  YII.  Linkseitige  Akustikusneuritis.  Parese  der 
linken  Nn.  X,  XI  und  XII.  Parese  des  linken  Armes  proximal 
zunehmend,  so  dass  die  Kraft  im  Handedruck  und  in  der  Beugung 
des  Handgelenkes  am  grossten  war;  nicht  so  stark  in  der  Dorsal- 
flexion  des  Handgelenkes,  in  der  Abduktion  der  Finger  und 
Opposition  des  Daumens.  Von  da  proximalwarts  abnehmende 
Kraft,  so  dass  die  Kraft  in  den  Bewegungen  des  linken  Ellbogen- 
gelenkes  geringer  war  als  in  den  distalen  Gelenken,  aber  starker 
als  in  den  Bewegungen  des  Schultergelenkes.  Dyleff  in  den 
linken  Ellbogenbeugern  pos.  Paralyse  der  Zehen  und  des  Fusses 
und  Starke  Parese  der  Yerkiirzer  des  linken  Beines.  Starke 
Rigiditat  im  linken  Arm  und  Bein.  Hypoasthesie  fiir  alle  Quali- 
taten  in  der   linken  Korperhalfte,  von  C  II  und  abwarts.    Der 
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sensible  Teil  des  N.  V.  normal.  Der  Bewegungssinn  im  liuken. 
Arm  und  Bein  stark  herabgesetzt.  Unvermogen  mit  der  linken 
Hand  Gegenstande  zu  erkennen.  Die  Sehnen-  und  Periostreflexe 
sind  links  lebhafter  als  rechts.  Babinski,  Oppenheim  und  Gor- 
don am  linken  Bein  pos.,  am  rechten  neg.  Keine  Cerebellarsymp- 
tome.  Von  Symptomen  seitens  der  iibrigen  Organe  wies  die 
Pat.  erhohten  Blutdruck  auf,  zwischen  150 — 200  mm.  Hg  wech- 
selnd,  und  transitorisch  Albumen  im.  Harn,  nebst  einzelnen  roten 
und  weissen  Blutkorperchen  und  kornigen  Zylindern  im  Sediment. 
Diese  letzten  Befande  wurden  von  mir  als  zusammenliorend 
angeseben  und  als  Ausdruck  einer  benignen  Nierensklerose 
gedeutet.  Wegen  ihrer  Xierenerkrankung  wurde  keine  antilueti-  • 
sche  Behandlung  begonnen.  Da  die  Pat.  wabrend  der  6  Wochen 
langen  Observation  unter  hygieniscb-diatetisclier  Behandlung 
keine  Zeichen  zur  Verbesserung  auiwies,  wurde  teils  daraufbin, 
teils  aucb  infolge  obenerwabnter  Griinde  die  Differentialdiagnose 
zwiscben  benigner  Nierensklerose  mit  cbioniscber  Pseudouramie 
und  benigner  Sklerose  —  Tumor  cerebri  so  entscbieden,  dass  die 
letztgenannte  Kombination  als  das  wahiscbeinlichste  anzuseben 
sei.  Diese  Diagnose  erwies  sich  auch  bei  der  Operation  (23/7) 
als  ricbtig,  indem  in  der  recbten,  hinteren  Zentralwindung  ein 
biibnereigrosser  Tumor  gefunden  und  entfernt  wurde.  Nacb  der 
Operation  tendierten  im  Ganzen  die  Symptome  zur  Riickbildung, 
indem  die  Kraft  sowobl  im  Arm  wie  im  linken  Bein  allmablich 
zunabm,  so  dass  die  Pat.  am  16/8  mit  geringer  Stiitze  aufrecbt 
gehen  konnte.  Weiter  gingen  die  oberflachlicben  Sensibilitats- 
storungen  vollig  zuriick,  wabrend  die  tiefe  Sensibilitat  nur  geringe 
Verbesserung  auiwies.  Die  Rigiditat  des  linken  Armes  und  Beines 
wie  die  spastiscben  Reflexe  verscbwanden  c:a  2  Wocben  nacb 
der  Operation.  Kein  Kopfweb  und  kein  Anfall.  Ein  bemerkens- 
wertes  Symptom  kam  nacb  der  Operation  binzu:  Es  war  namlich 
offenbar,  dass  sicb  nacb  der  Operation  eine  begrenzte  Atrophic 
der  kleinen  Handmuskeln  links  entwickelte.  Die  Pat.  fiiblte 
sich  gesund  und  wohlauf  und  erfreute  sich  ihrer  zunehmenden 
Gesundheit  bis  zum  26/9.  An  diesem  Tag  stellte  sich  eine  Ver- 
schlechterimg  und  ein  Wendepunkt  in  ibrem  AUgemeinbefinden 
ein.  Es  begann  mit  einem  Schiittelfrost  und  drei  Anfallen  von 
Zuckungen  im  linken  Bein  und  seitdem  hat  die  Pat.  tagliche 
Kopfschmerzen  iiber  dem  Operationsgebiet  gehabt.  Auch  hatte 
ihr  Geistesvermogen  sichtlich  gelitten,  sie  war  stumpfsinniger 
geworden.     Objektiv   war   das    Krankheitsbild   durch   folgenden 
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Befund  charakterisiert:  Fieber  von  massigem  Grad;  Leukocyten- 
zahl  11,000  pro  mm^;  verminderte  Sehscharfe  auf  beiden  Augen; 
beginnende  Stauungspapille  am  rechten  Auge;  hinzu  kam  Akusti- 
kusneuritis  rechts.  Ausserdem  batten  die  Paresen  in  der  linken 
Korperbalfte  wieder  deutlich  zugenommen,  wozu  sicb  auch 
Parese  der  Augenmuskeln  lecbts  gesellt  batte.  Die  obener- 
wabnte  Atiopbie  der  kleinen  Handmuskeln  links  batte  sicb  nocb 
mebr  markiert.  Die  spastiscben  Reflexe  des  linken  Beines  waren 
wieder  aufgetreten.  Druckempfindlicbkeit  iiber  dem  Operations- 
gebiet. 

Es  konnte  nun  als  wahrscbeinlicb  angeseben  werden,  dass  sicb 
ein  Abscessus  cerebri  im  Operationsgebiet  entwickelt  batte. 
Der  Ausgangspunkt  desselben  war  mutmasslicb  eine  Supuraticn 
am  binteren  Wunderand.  der  erst  mebrere  Wocben  nacb  der 
Operation  ausbeilte.  Die  Pat.  wies  den  Vorscblag,  sicb  einer 
erneuten   Operation  zu  unterzieben,   zuriick. 


Wenn  wir  nun  zur  Diskussion  der  interessanten  Symptome  vom 
Nervensystem  und  der  damit  zusammenbangenden  neurolo- 
giscben  Probleme  iibergeben,  waren  zunacbst  einige  Worte  iiber 
die  Motilitatsstorungen  der  Pat.  zu  sagen.  Bei  der  Analyse 
derselben  war  vor  allem  der  eigentilmliche  Paresetypus  des 
linken  Amies  auffallend.  Am  kraftigsten  war  namlicb  der  Hande- 
druck  und  die  Volarflexion  des  Handgelenkes,  weniger  kraftig 
die  Dorsalflexion  des  Handgelenkes,  die  Abduktion  der  Finger 
und  Opposition  des  Daumens.  Von  dort  zunebmende  Parese. 
Die  Bewegungen  des  EUbogengelenkes  (Streckung  scbwacher  als 
Beugung)  und  nocb  ausgesprocbener  die  des  Scbultergelenkes 
paretiscb.  Daselbst  waren  die  Nacbbintenstrecker,  Aussenrota- 
toren.  Ab-  und  Adduktoren  am  scbwacbsten,  wabrend  die  iibrigen 
Bewegungen  nocb  etwas  kraftiger  ausgefiibrt  wurden.  Dieser 
Paresetypus,  der  proximale  Typus  der  bracbialen  Monoplegie, 
ist  speziell  Gegenstand  eingebenderer  Untersncbungen  von  zwei 
scbwediscben  Forscbern,  Bergmark  und  Soderbergh  gewesen. 
Der  erste,  der  die  Aufmerksamkeit  auf  denselben  lenkte,  war 
Bergmark^  in  seiner  Doktordissertation  (1908),  wo  er  sein  Vor- 
kommen  und  seine  tbeoretiscbe  Bedeutung  verteidigte.  Bis  dabin 
war  der  kategoriscbe  Satz  Bonhoeffers*  unwiderlegt  geblieben: 
»Eine  kortikale  monoplegiscbe  Storung  im  Armgebiet  derart, 
dass  sie  etwa  mebr  den  Scbultergiirtel  oder  die  Bewegungen  im 
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Ellbogengelenk  betraffen  und  die  Hand  frei  liessen,  wird  nie 
angetroffen.»  Im  Widerspruch  zu  dieser  Kegel  legte  nun  Berg- 
mark  neun  Falle  vor,  davon  drei  eigene,  alle  mit  proximaler 
Armlahmung  bei  kortikaler  Lasion.  Demzufolge  stellte  er  fest, 
»dass  man  aus  klinischem  Gesichtspunkt  von  einer  Lokalisation 
im  Sinne  Munk's,  der  einzelnen  Subzentra  des  Armes  und  Handes 
sprecken  kann>>.  Ein  Herd  im  Armzentrum  musste  sonach  nicht 
notwendig  die  Funktion  der  Hand  am  starksten  schadigen,  son-  • 
dern  kann  entweder  das  Schulter-  oder  das  Ellbogengelenk  starker 
befallen.  Auf  die  nahe  liegende  Frage,  warum  dieser  Paresetvpus 
so  selten  beobachtet  worden  war,  gab  der  Verfasser  die  folgende 
Erklarung.  Die  meisten  Lasionen  kortikalen  Ursprungs  sind ' 
vaskular  bedingt.  Nun  weiss  man  (Bevoor^),  dass  das  Zentrum 
des  Schultergelenkes  und,  wenn  auch  nicht  in  so  bohem  Grad, 
auch  das  Zentrum  des  Ellbogengelenkes  hinsichtlich  der  kollate- 
ralen  Blutzufuhr  giinstiger  gelegen  sind,  indem  das  Zentrum  des 
Schultergelenkes  eben  am  Grenzgebiet  zwischen  der  Arteria 
cerebri  media  und  Arteria  cerebri  anterior  liegt.  Das  Zentrum 
der  Hand  dagegen  wird  nur  aus  der  Arteria  cerebri  media  mit 
Blut  versorgt.  Um  andere  Falle  von  vaskularen  Lasionen  mit 
distaler  Armparese  zu  erklaren,  wo  dieses  einfache  Argument 
kaum  als  hinreichend  angesehen  werden  kann,  wie  z.  B.  in  einem 
Fall  mit  brachiocruraler  Monoplegie  mit  der  Lahmung  im 
Bein  am  starksten  ausgesprochen,  wo  beide  Extremitaten  aber 
den  distalen  Paresetypus  aufweisen,  fiihrte  er  folgende  Hypo- 
these  Fischers  an  (zit.  nach  Bergmark).  »Wie  in  der  Tierreihe 
die  motorischen  Funktionen  mit  hoheren  Stufen  immer  mehr 
vom  Grosshirn  abhangig  werden,  so  sind  auch  beim  Menschen 
die  am  hochsten  entwickelten  Funktionen  z.  B.  die  assoziierten 
Bewegungen  der  Hand,  am  meisten  von  der  Grosshirnrinde  ab- 
hangig, und  die  Aussichten  auf  eine  Kestitution  sind  dann  schlech- 
ter  fiir  die  feineren,  die  assoziierten  Bewegungen  als  fur  die 
groberen  Funktionen  nach  einer  auch  nur  partiellen  Rinden- 
lasion.» 

Spater  hat  Bergmark"^'  ^  noch  zwei  und  Soderbergh*'  ^  vier 
Falle  mit  diesem  Paresetypus  beschrieben,  wobei  sie  in  ihren 
Publikationen  das  theoretische  Interesse  desselben  im  Gegensatz 
zur  Lehre  Bonhoeffers  geltend  machen  und  beide  auf  seine 
praktische  Bedeutung  eingehen.  So  lenkt  Soderbergh  die 
Aufmerksamkeit  unter  Hinweis  auf  einen  seiner  Falle,  auf  die 
Bedeutung     desselben     bei     der     Differentialdiagnose     zwischen 
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spinaler  Hemiplegie  und  kortikaler,  brachiocruraler  Monoplegie. 
Bergmark  seinerseits  weist  auf  das  haufige  Vorkommen  vom 
Tumor  gegeniiber  den  vaskularen  Liisionen  als  Ursache  dieses 
Paresetypus,  was  aus  den  oben  erwahnten  Griinden  leicht  be- 
greiflich  ist.    Von  12  aiitoptisch  verifizierten  Fallen  (p.  mortem 
Oder  in  vivo)  waren  10  Tumoren  imd  von  alien  bis  1914  publi- 
zierten  18  Fallen  waren  11  Tumoren,  5  vaskulare  Lasionen  und 
zwei    Traumen.     Seither   ist   dieser   Faresetypas   erst   wieder  in 
diesem  Jaiire  (1920)  Gegenstand  erneuter  Diskussion  geworden. 
Knapp"  hat  namlicli  die  Frage  zur  erneuten  Behandlung  auf- 
genommen  und  die  Statistik  urn  zwei  Falle  vermehrt;  eine  Ence- 
phalomalacie  und  einen  Fall,  der  diesen  Paresetypus  nach  Punk- 
tion  einer  apoplektischen  Cyste  aufwies,  wahrend  er  vorher  den 
distalen  Typus  aufgewiesen  hatte.    Zusammenfassend  kann  man 
hinsichtlich  der  Art  und  Lokalisation  der  betreffenden  Schadig- 
ungen    folgendes    sagen.    Von    21  Fallen  (meinen  mitgerechnet) 
sind  12  Tumoren,  7  vaskulare  Lasionen  und  zwei  Traumen.    Von 
alien  Fallen  mit  Autopsie  (p.  mortem  oder  in  vivo)  wurde  die 
Schadigung  an  oder  in  der  Einde  der  vorderen  Zentralwindung 
gefunden  mit  Ausnahme  vom  zweiten  Fall  Knapp's,  einem  Fall 
Soderbergh's  und  meinem   Falle,   in  welchen  die  Lasion  sub- 
kortikal  lag.    Betreffs  des  Falles  Knapp's,  ist  es  nicht  unwahr- 
scheinlich,  dass  die  Eingriffe  (zwei  Punktionen)  die  Ursache  einer 
Schadigung    der    Zentra    der    proximalen    Gelenke    waren.     Im 
iibrigen   sei   hinsichtlich   der  genaueren   Lokalisation   der   Scha- 
digungen  und  der  Symptom atologie  der  einzelnen  Falle  auf  die 
betreffenden  Publikationen  hingewiesen.    Ziemlich  klar  ist  also, 
bei  welchen  Fallen  die  proximale  Armparese  zu  erwarten  ist.    Die 
Lasion  wird  in  der  Nahe  der  Rinde  der  vorderen  Zentralwindung 
(das  Subkortex  muss  in  alien  Fallen  auch  als  geschadigt  angesehen 
werden)  so  gelegen  sein,  dass  ihre  Wirkung  auf  die  geschadigten 
Foci  z.  B.  das  Schulterzentrum  so  kraftig  ist,  dass  die  entsprechen- 
den   Muskeln   weit  schwerer  beeintrachtigt  werden,  als  die  der 
distalen    Gelenke.     Infolgedessen   ist    es   auch    klar,    dass    diese 
Schadigungen  von  begrenzter  Ausbreitung  sein  miissen,  was  ja 
auch  mehr  bei  Tumor  als  bei  vaskularen  Lasionen  gilt.   Am  gross- 
ten  ist  wohl  die  Wahrscheinlichkeit  einer  begrenzten  Lasion  bei 
gewissen  Traumen,  mamentlich  Schussverletzungen  und  wahrend 
des   letzten   Weltkrieges   sind   auch   solche   beobachtet   worden. 
Eine  Zusammenfassung  der  diesbeziiglichen  Erfahrungen  findet 
man  in  einer  vor  kurzem  erschienenen  Abhandlung  von  K.  Gold- 
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STEIN  u.  Frieda  Reichmann^^  aus  welcher  ich  folgende  Falle 
zitiere:  isolierte  Lahmung  des  Handgelenkes  bei  Freisein  der 
Finger,  isolierte  Schulterlahmung  (Higier);  gemeinsame  isolierte 
Lahmung  des  Scliulters  und  Ellbogengelenkes  (Kleist);  Lahmung 
von  Schulterblatt  und  Oberarm  bei  Freisein  der  distalen  Ab- 
schnitte  (Foerster);  gemeinsame  Lahmung  der  Schulter  und 
Hiifte  (Foerster).  Also  fiinf  neue  Falle  von  Traumen  (Schuss- 
verletzungen),    die   diesen    Paresetypus    aufweisen. 

Die  Kriegsstatistik  weist  sonach  ein  Resultat  auf,  das  zugunsten 
derjenigen  Autoren  (Bergmark  u.  Soderbergh)  spricht,  welche 
den  proximalen  Typus  der  Armparese  verteidigt  haben. 

In  diesem  Zusammenhang  konnte  es  von  Interesse  sein  etwas" 
auf  die  Symptome  von  den  Bauchmuskeln,  welche  die  Pat.  darbot, 
einzugehen.  Die  Pat.  beschrieb  namlich  ihre  Anfalle,  von  welchen 
ich  leider  keinen  gesehen  habe,  derart,  dass  sie  immer  mit  Zuck- 
ungen  in  der  linken  Halfte  der  Bauchwand  in  der  Hohe  des 
Nabels,  derart,  dass  dieser  nach  links  gezogen  wurde,  und  in  den 
entsprechenden  Muskeln  betreffs  ihrer  Hohe  des  Riickens  be- 
gannen,  um  sich  danach  nach  unten  zu  verbreiten.  Bei  der 
Untersuchung  wurden  zwar  keine  Paresen  der  Bauchmuskeln 
der  linken  Seite  beobachtet.  Die  Zuckungen  der  Bauchmuskeln 
bei  der  Pat.  miissen  jedoch  als  ein  Teilphanomen  ihres  Jackson- 
Anfalles  angesehen  werden.  Ihr  Zustandekommen  wiirde  dann 
von  der  Einwirkung  des  Tumors  auf  ein  hypothetisches,  kortikales 
Zentrum  fiir  die  erwahnten  Bauch-(und  Riicken-)  muskeln 
abhangig  sein.  Fragt  man,  was  von  einem  solchen  Zentrum  be- 
kannt  sei,  so  findet  man  in  den  gebrauchlichen  Lehrbiichern  imd 
auch  in  der  neuesten  mir  zuganglichen  Fachliteratur  iiber  diese 
Frage  nichts.  Nur  die  Lokalisation  des  Zentrums  der  Rumpf- 
muskeln  (also  einschliesslich  Bauch-  und  Riickenmuskeln)  wird 
dort  abgehandelt  und  auch  iiber  diese  Frage  ist  noch  keine  Einig- 
keit  erreicht.  In  meinem  Fall  lag  der  Tumor  jedenfalls  so,  dass 
seine  Wirkung  auf  dieses  eventuelle  Zentrum  nicht  als  unwahr- 
scheinlich  anzusehen  ist,  wenn  dieses  in  der  Nahe  des  oberen 
Teiles  der  hinteren  und  vorderen  Zentralwindung  liegen  wiirde, 
z.  B.  zwischen  Arm-  und  Beinzentrum,  was  ja  auch  am  wahr- 
scheinlichsten  ist.  Offen  bleibt  somit  die  Frage,  ob  das  Rumpf- 
muskelzentrum  in  der  Rinde  wie  das  kortikale  Armzentrum  auch 
klinisch  in  niedere  Subzentra  eingeteilt  ist,  so  dass  wie  in  meinem 
Fall  wahrend  der  JACKSON'schen  Anfalle  das  Bauchmuskelzentrum 
allein,  oder  richtiger  das  Zentrum  der  Bauch-  und  Riickenmuskeln 
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in  der  Hohe  des  Nabels  ergriffen  sein  kann,  oHne  Teilnahme  der 
a n  deren  Rumpf m uskelzentra . 

Betreffs  der  Bauchmuskelsymptome  ware  noch  eine  Eigen- 
tiimlichkeit  zu  bemerken;  das  ist  die  Einseitigkeit  des  Kramp- 
fes,  was  fiir  die  einseitige  Innervation  der  Bauchmuskeln  sDre- 
chen  wiirde.  Dies  widerspriclit  aber  gerade  den  Angaben,  die 
sich  dariiber  in  den  LehrbiicLern  finden  (sehe  Oppenheim:^- 
Lehrbuch  der  Nervenkrankheiten,  S.  893.  Aufl.  VI).  Nach  diesen 
werden  die  Muskeln,  welche  in  der  Norm  bilateral  bewegt  werden, 
auch  bilateral  innerviert.  In  der  Literatur  wird  beziiglich  der 
ein-  oder  doppelseitigen  Innervation  der  Bauchmuskeln  nur  ein 
Fall  von  Sicard  mit  einseitiger  Bauchmuskelparese  bei  residuarer 
Hemiplegie  erwahnt.  Vergebens  sucht  man  nach  einer  auf  breitere 
Basis  gestellten  Untersuchung  iiber  die  kortikale  Innervation 
der  Bauchmuskeln.  Weitere  Untersuchungen  iiber  diese  Frage 
sind  demnach  wiinschenswert. 

Noch  ein  Motilitatssymptom,  namlich  die  nach  der  Operation 
sich  entwickelnden,  lokalisierten  Muskelatropliien  des  linken  Ar- 
mes  verdient  eine  Besprechung.  Bei  der  Aufnahme  wies  die 
Pat.  nur  eine  diffuse  Atrophic  des  ganzen  linken  Armes  auf. 
Am  24/8,  ein  Monat  nach  der  Operation,  wurde  aber  folgendes 
notiert:  Deutliche  Atrophic  der  Muskeln  des  linken  Armes,  am 
meisten  jedoch  an  den  Mm.  Interossei,  Thenar  und  Hypothenar, 
an  der  ulnaren  Gruppe  der  Unterarmmuskeln  und  Beugemuskeln 
des  Unterarmes.  Am  12/10  wurde,  auffallende  Atrophic  von 
Thenar,  Hypothenar  und  Interosseen  der  linken  Seite,  notiert. 
Also,  eine  Pat.  mit  an  der  rechten,  hinteren  Zentralwindung 
lokalisiertem  Tumor  cerebri  weist  vor  der  Operation  u.  a.  eine 
diffuse  Reduktion  der  Muskeln  des  linken  Armes  auf.  Ein  Monat 
nach  der  Operation  und  noch  deutlicher  c:a  1  1/2  Monate  spater 
hat  sich,  w^ahrend  der  Entwicklung  eines  Abszesses  im  Operations- 
gebiet  in  der  Rinde,  eine  isolierte  Atrophic  der  kleinen  Hand- 
muskeln  links  entwickelt.  Dies  ist  bemerkenswert  in  Anbetracht 
der  allgemein  anerkannten  Kenntnis  von  der  Physiologie  der 
einzelnen  Neuronen.  Wie  soil  nun  dies  erklart  werden?  Zuerst 
ist  festzustellen,  dass  diese  Atrophic  von  einem  erfahrenen  Neuro- 
logen  verifiziert  ist,  der  sic  als  unzweifelhaft  vorhanden  bestatigte. 
Zwar  wurde  vor  der  Operation  die  Degenerationsreaktion  ver- 
misst;  nach  der  Operation  wurde  darauf  nicht  untersucht.  Diesem 
Umstand  kann  man  jedoch  keine  grosse  Bedeutung  beimessen, 
wenn  man  bedenkt,  dass  die  elektrischen  Reaktionen  auch  bei 

24— 2ii0"2.   Acta  med.  ScanJinav.    Vol.  LV. 
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Wurzellasionen  vollstandig  intakt  sein  konnen.  Die  begrenzte 
Atrophie  meines  Falles  behalt  also  ihren  Wert.  Mit  grosser 
Wahrscheinlichkeit  kann  weiter  ausgeschlossen  werden,  dass  die 
Pat.  an  einer  mit  dem  Tumor  cerebri  gleickzeitig  bestehenden 
Affektion  (z.  B.  multiple  Tumoren)  im  untersten  Cervikal-  oder 
obersten  Dorsalmark  litt,  deren  Segmente  die  kleinen  Handmus- 
keln  innervieren.  Jedenfalls  konnten  alle  iibrigen  Symptome  der 
Pat.  seitens  des  Nervensy stems  in  Zusammenbang  mit  dem  Tumor 
cerebri  gebracht  werden.  Die  Frage  lautet  dann:  wie  kann  ein 
Tumor  in  der  erwahnten  Region  isolierte  Handmuskelatrophien 
geben?  In  der  franzosischen  Literatur  (P.  Marie,!^  Lq,  Pratique 
neurologique,  Paris  1911,  S.  715)  werden  isolierte  Atropbien 
z.  B.  der  kleinen  Handmuskeln  bei  cerebraler  Affektion  erwahnt. 
In  der  deutschen  Literatur  (Oppenheims  Lebrbucli  1913,  S. 
898)  wird  zwar  betreffs  der  Muskelatrophien  bei  kortikaler  Lasion, 
von  einzelnen  Fallen  mit  bedeutenden  und  friib  einsetzenden 
Atropbien  gesprocben,  welcbe  nicht  auf  Inaktivitat  zuriick- 
gefiibrt  werden  konnten  und  welche  mehr  oder  minder  starke 
Herabsetzung  der  elektrischen  Reizbarkeit  aufwiesen;  es  bandelt 
sick  jedoch  nicht  ausdriicklich  um  begrenzte  Atrophien.  Oppen- 
HEIM  sab  Atrophien  oft  im  Anschluss  an  eine  Operation  in  der 
motorischen  Region  sich  entwickeln.  Betreffs  der  Erklarungen 
der  dort  zitierten  Autoren  zu  diesen  Atrophien  verweise  ich  auf 
die  genannte  Literaturstelle;  zur  Erklarung  der  isolierten  Atro- 
phien in  meinem  Fall  geben  sie  jedoch  keine  geniigende  Erlau- 
terung.  An  einer  anderen  SteUe  desselben  Lehrbuches  (S.  79),  wo 
die  Physiologic  der  Neuronen  besprochen  wird,  referiert  der  Yerf. 
die  folgende  Ansicht  einiger  Autoren:  Fiir  die  Funktion  der 
trophischen  Zentra  im  Vorderhorn  reicht  es  nicht  aus,  dass  sie 
intakt  oder  dass  ihre  Yerbindungen  mit  den  Muskeln  unverzehrt 
sind,  sondern  es  miissen  ihnen  auch  Impulse  teils  von  der  Peri- 
pherie und  teils  von  hoheren  Zentren  zustromen,  damit  sie  ihre 
Aufgaben  erfiilllen  konnen.  Hiermit  wird  auch  Beeinflussung  der 
Trophik  der  Muskeln  z.  B.  durch  Cortex  cerebri  anerkannt.  Im 
Einklang  mit  der  obenerwahnten  Hypothese  Fischers,  kann 
man  sich  dann  wohl  denken,  dass  die  Atrophien  in  meinem  Fall 
folgendermassen  entstanden  sind.  Yor  der  Operation,  da  die 
Zentra  der  Schulter-  und  Ellbooengelenke  starker  als  das  Hand- 
Fingermuskelzentrum  betroffen  waren  (proximale  Armlahmung), 
war  es  ja  nicht  erstaunlich,  dass  keine  isolierten  Handmuskel- 
atrophien zu  finden  waren.    Da  aber  zum  Teil  vielleicht  durch 
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den  Eingriff  und  weiter  noch  durch  die  Entwicklung  eines  Ab- 
szesses  das  vulnerablere  Handmuskelzentrum  mehr  als  das 
Scliulter-  und  EUbogenzentrum  ladiert  wurde,  was  sich  klinisch 
durch  das  Auftreten  des  distalen  Typus  der  Armparese  kundgab, 
kann  es  nicht  verwundern,  dass  begrenzte  Atrophien  der  kleinen 
Handmuskeln  auftraten.  Beilaufig  will  icb  nur  bemerken,  dass 
bei  Kompression  des  obersten  Teiles  des  Halsmarkes  auch  Atro- 
phien der  kleinen  Handmuskeln  beobachtet  sind  (Oppenheim^*, 

SoDERBERGHi^). 

Betreffend  die  Sensihiltdtstdrungen,  wies  die  Pat.  solche  von 
bei  kortikalen  Lasionen  gewohnlichem  Typus  auf,  weshalb  ich 
auf  diese  nicht  naher  eingehe,  sondern  nur  auf  die  Untersuchungs- 
resultate  verweise,  die  in  der  Krankengeschichte  angegeben  sind. 

Die  reichhaltige  Symptomatologie  des  Falles  enthalt  noch  ein 
Symptom,  das  zur  Diskussion  einer  naheliegenden  Frage  anregt. 
Das  sind  die  BlasenMoningen  der  Pat.  Sie  ausserten  sich  durch 
heftigen  Harndrang  und  haufige  Miktionen,  die  unmittelbar 
nach  den  jACKSON'schen  Anfallen  einsetzten,  um  nachher  den 
ganzen  Tag  zu  dauern.  Die  Frage  auf  die  uns  das  Symptom  hier 
bringt,  ist  die  Frage  von  dem  kortikalen  Blasenzentrum. 

Allgemein  wird  angenommen,  dass  sich  in  der  Region  der  vor- 
deren  Zentralwindung  ein  Zentrum  fiir  die  willkiirliche  Beherrsch- 
ung  der  Blase  befindet.  Da  aber  die  nahere  Lokalisation  des- 
selben  eben  unter  Diskussion  ist,  konnte  es  hier  am  Platze  sein, 
die  Untersuchungen  friiherer  Autoren  in  Kiirze  und  kritisch  zu 
referieren.  Die  erste  Zusammenstellung  liber  cerebrale  (darin 
mbegriffen  kortikale)  Blasenstorungen  wurde  von  Czyhlarz 
und  Marburg^^  im  Jahre  1901  publiziert.  Programmassig  be- 
grenzten  sie  die  Untersuchungen  auf  alle  jene,  »die  im  Verlaufe 
cerebraler  Affektionen  auftreten,  insolange  dieselben  ohne  Storung 
des  Bewusstseins  und  der  Psyche  einhergehen,  vorausgesetzt 
selbstverstandlich  vollige  Intaktheit  des  iibrigen  nervos-  muskulos- 
driisigen  Blasenapparates».  In  sieben  zusammengestellten  Fallen 
mit  Blasenstorungen  war  die  pathologisch-anatomische  Ursache 
Hirngeschwulst  in  drei  und  Hirncyste,  Piavenenthromben, 
Hirnabszess,  diffuse  Meningealtuberkeln  in  je  einem  der  Iibrigen 
Falle.  Da  die  Lokalisation  des  pathologischen  Prozesses  nur  in 
den  fiinf  ersten  Beobachtungen  naher  angegeben  ist,  will  ich 
nur  diese  hier  beriicksichtigen.  Bei  diesen  Fallen  lag  der  Tumor 
in  zwei  Fallen  im  mittleren  Drittel  der  vorderen  Zentralwindung; 
irn  dritten  Fall  lag  der  Tumor  in  der  obersten  Stirnwindung,  im 
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Beginn  der  mittleren  Stirnwindung,  von  wo  er  auf  die  vordere 
Zentralwindung,  besonders  auch  in  den  zur  RoLANBo'schen  Furche 
gelegenen  Partien  und  bis  iiber  die  Mantelkante  hiniibergriff; 
die  hintere  Zentralwindung  war  abgeplattet.  Die  Hirncyste  lag 
im  hinteren  Abschnitt  des  mittleren  Drittels  des  Gyrus  post- 
centralis,  sowie  des  ganzen  Gyrus  supramarginalis  und  angularis; 
bei  der  Operation  nach  welcher  sich  die  Blasenstorungen  ein- 
stellten,  wurde  ein  pfennigstiickgrosses,  c:a  3  Millimeter  dickes 
Stiickchen  des  unteren  Teiles  des  Lobus  parietalis  superior  ent- 
fernt.  Bei  dem  Fall  mit  Piavenenthromben  fand  man  frische 
Erweichungen  am  oberen  Drittel  beider  Zentralwindungen  und 
zwar  auf  die  mediale  Seite  iibergreifend,  links  den  Pracuneus 
mitbetreffend.  Die  klinischen  Symptome  waren  in  den  zwei 
ersten  Fallen  Hemiparese  mit  Jackson's  Epilepsie;  im  dritten 
Fall  Paralyse  des  linken  Beines,  Urinretention  wahrend  drei 
Tage,  und  als  diese  zuriickgingen,  kam  Parese  des  linken  Armes 
hinzu.  Im  vierten  Fall  gesteigerter  Tonus  des  Armes  und  Beines 
derselben  Seite  und  im  fiinften  Fall  Paraparese  der  Beine  und 
Arme.  Die  Blasenstorungen  waren  in  den  vier  ersten  Fallen 
Retention,  im  letzten  Fall  wird  nur  von  »Blasenstorungen»  ge- 
sprochen.  Betreffs  des  Mechanismus  der  Blasenstorungen  sagen 
die  Verf.:  »Zu  bemerken  ware,  dass  wir  es  wohl  nur  mit  Ausfalls- 
nicht  etwa  mit  Reizerscbeinungen  zu  tun  haben,  was  durch  das 
vollige  Feblen  eines  Blasenspasmus  wohl  zur  Geniige  erwiesen 
ist.»  Die  Verf.  schliessen  weiter,  dass  »das  Rindenfeld  der  Blase 
in  der  motorischen  Zone  sich  befindet  und  zwar  am  Ubergange 
vom  Arm-  zum  Beinzentrum  etwa  in  der  Gegend,  wo  das  Hiift- 
zentrum  zu  suchen  ist».  Gegen  diese  Schliisse  ist  wohl  im  Prinzip 
nichts  einzuwenden. 

Im  Jahre  1918  hat  Kleist^^  das  Resultat  seiner  Untersuchungen, 
»das  er  auf  eine  sehr  grosse  Zahl  von  Hirnverletzten  wahrend  des 
Weltkrieges  gegriindet  hat»,  vorgelegt.  Er  verlegt  das  Blasen- 
zentrum  in  den  Bereich  des  Beinzentrums  oder  in  dessen  nachste 
Nachbarschaft.  Dreimal  sah  er  unwillkiirlichen  Urinabgang  und 
einmal  Urinverhaltung,  »nur  in  Begleitung  doppelseitiger  Fuss- 
bzw.  Beinlahmung».  Die  Verletzungen  lagen  an  oder  iiber  der 
Pfeilnaht,  in  der  Gegend  des  oberen  Endes  der  Zentralwindungen. 
Die  Falle  hat  er  nicht  naher  beschrieben.  Gleichzeitig  hiermit 
hat  FoERSTERi*  zwei  Falle  von  Blasenstorungen  bei  Schadel- 
verletzungen  publiziert,  welche  hier  in  Kiirze  referiert  werden 
soUen. 


Em    FALL   VON    OPERIERTEB   HIRNGESCHWULST.  361 

Der  erste  war  eine  Infanteriegeschossverletzung  auf  der  Hohe  des 
Scheitels,  wonach  vollstandige  Lahmung  beider  Beine  und  Arme,  des 
Kopfes  und  Rumpfes  nebst  Blasenstorungen  auftraten.  ^^Er  musste 
lange  katheterisiert  werden.»  Bei  der  Untersuchung  c:a  8  Mo- 
nate  nach  der  Verletzung,  wahrend  welcher  Zeit  sich  die  Arm- 
lahmung  gebessert  hatte,  wurde  Folgendes  beobachtet:  Spastische  Pa- 
rese  des  rechten,  geringe  Parese  des  linken  Armes;  eiserne  Rigiditat 
aller  Muskeln.  Willkiirlich  kann  der  Kranke  nicht  die  geringste  Be- 
wegung  mit  den  unteren  Extremitaten  ausfiihren.  Blasenstorung  ist 
nicht  notiert. 

Der  zweite  Fall  mit  Schrapnellverletzung  auf  der  Hohe  des  Schei- 
tels wies  nachher  vollstandige  Lahmung  beider  Beine  und  Blasen- 
lahmung  (Retention),  Lahmung  des  linken  Armes  und  Sprach- 
lahmung  auf.  Die  Arm-  und  Sprachlahmungen  gingen  zuriick;  die 
Beinlahmungen  aber  blieben  bestehen.  Bei  der  Untersuchung  c:a  2 
Jahre  nach  der  Verletzung  wurde  eine  ausgesproehene  spastische  Ri- 
giditat beider  Beine  gefunden.  Statt  der  anfiinglichen,  vollstiindigen 
Lahmung  der  Blase  hatte  sich  bei  dem  Kranken  eine  Detrusor- 
schwache  dauernd  erhalten. 

Wie  aus  diesen  beiden  letzten  Referaten  hervorgeht,  verlegt 
Kleist  das  Blasenzentrum  in  die  Nahe  des  Beinzentrums.  Foer- 
STER  dagegen  hat  in  seiner  Publikation  keine  Schliisse  betreffs 
der  naheren  Lokalisation  desselben  gezogen.  Niclitsdestovveniger 
sagt  L.  R.  MuLLERi^  in  seiner  Abhandlung  iiber  die  Blaseninner- 
vation:  »Kleist  schliesst ,  .  .  .  dass  ein  Zentrum  fiir  die  will- 
kiirlich e  Beherrschung  der  Blase  auf  der  Scheitelhohe  im  Bereich 
der  vorderen  Zentralwindung,  vielleicht  auch  im  Lobulus  para- 
centralis  sich  befindet.  Uber  ganz  ahnliche  Beobachtungen  wie 
Kleist  verfiigt  Foerster.  Wie  mir  Foerster  hriejlich  mitteilte, 
sah  auch  er  bei  Schussverletzungen,  welche  die  Hohe  des  Schadels 
trafen  und  das  kortikale  Fusszentrum  in  ausgiebiger  Weise  zer- 
storten,  jedesmal  Blasenstorungen.  Foerster  ist  geneigt,  den 
kortikalen  Phocus  der  Blaseninnervation  auf  die  Innenseite  der 
Hemisphare  und  dort  in  dem  Lobulus  paracentralis  zu  verlegen.» 
Danach  setzt  Muller  fort:  »Nach  diesen  iibereinstimmenden 
Beobachtungen  von  so  zuverlassigen  Forschern  diirfen  wir  nicht 
mehr  daran  zweifeln,  dass  die  Blasentatigkeit  tatsachlich  von 
der  Hirnrinde  und  zwar  vom  Lobulus  paracentralis  aus  beein- 
flusst  werden  kann.»  Diesen  beiden  Forschern  schliesst  sich  nun 
Muller  an  und  damit  ist  »die  Schule»  fertig,  die  das  Blasen- 
zentrum in  den  Lobulus  paracentralis  verlegt.  Andererseits  ist 
B.  Pfeifer2o  mit  einer  Beschreibung  von  zwanzig  Fallen  von 
Hirnrindenverletzungen  aufgetreten,  von  welchen  sieben  rechts- 
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seitige  Hemiplegie,  sechs  linksseitige  Hemiplegie  und  sieben 
doppelseitige  Lahmungen  aufwiesen;  alle  mit  Blasenstorungen. 
In  seiner  klar  dargestellten  und  kritischen  Abhandlung  kommt 
er  zum  Schlusse,  dass  das  Blasenzentrum  zwischen  Arm-  und 
Beinzentrum  gelegen  ist  und  zwar  aus  folgenden  Grtinden:  In 
den  Fallen,  in  denen  er  Blasenstorungen  bei  halbseitiger  Lahmung 
beobachtete,  -war  niemals  das  Bein  allein  betroffen;  vielmehr  war 
Arm  oder  Schulter  und  Hiifte  starker  betroffen,  oft  auch  der 
Facialis  mitbeteiligt;  in  einem  Falle  sogar  allein  gesehadigt.  In 
seinen  Fallen  doppelseitiger  motorischer  Storungen  war  immer 
der  Arm  auf  einer  Seite  mindestens  mitbetroffen.  Weiter  sah  er 
keine  Blasenstorungen  in  einem  Falle  von  doppelseitiger,  schwerer 
Beinlahmung  ohne  die  geringsten  Lahmungserscheinungen  an 
den   oberen   Extremitaten. 

Die  Frage  des  kortikalen  Blasenzentrums  ist  vor  kurzem  neu- 
erlich  von  Adler-^  in  einem  Auisatz  iiber  kortikale  und  nervose 
Blasenstorungen,  wo  er  auch  auf  den  Mechanismus  der  Blasen- 
funktion  eingeht,  aufgenommen  worden.  Wie  es  schon  Rehfisch 
dargestellt  hat,  geschieht  nach  der  Auffassung  Adlers  die  Ent- 
leerung  der  Blase  so,  dass  erstens  der  Sphincter  internus  will- 
kiirlicli  erscblafft  wird,  und  da  nach  reflektorisch  Erschlaffung 
des  Sphincter  externus  und  Kontraktion  des  Detrusors  erfolgt; 
bei  dem  Anhalten  des  Urins  ist  der  Mechanismus  folgender: 
zuerst  Kontraktion  des  Sphincter  externus  mit  folgendem,  reflek- 
torischem  ScLlusse  des  Sphincter  internus  and  Detrusorerschlaff- 
ung.  In  diesem  Mechanismus  sieht  Abler  eine  Losung  der  Frage 
betreffs  der  obenerwahnten,  sich  widersprechenden  Angaben 
beziiglich  der  Lokalisation  des  Blasenzentrums;  namlich  einer- 
seits  der  Auffassung  von  Kleist,  Foerster  und  L.  R.  Muller, 
die  nach  Muller  das  Blasenzentrum  in  den  Lobulus  paracentralis 
imd  andererseits  Czyhlarz,  Marburg  und  Pfeifer,  die  das 
Blasenzentrum  in  das  Gebiet  zwischen  Arm-  und  Beinzentrum 
verlegen.  Abler  sagt  namlich:  »Beide  (Autorengruppen)  haben 
wohl  recht.  Es  liegt  das  Zentrum  fiir  die  Willkiirfunktion  des 
inneren  Blasenschliessers  im  Lobulus  paracentralis;  das  Ent- 
leerungszentrum;  das  fiir  die  Willkiirfunktion  des  ausseren 
Blasenschliessers  in  der  motorischen  Region  der  vorderen  Zent- 
ralwindung  (Gegend  des  Hiiftzentrums);  das  Zentrum  fiir  die 
motorische  Hemmung  der  Urinentleerung.  Mit  einmal  werden 
so  eine  ganze  Reihe  von  Tatsachen  besser  verstandlich,  die  friiher 
sich  zu  widersprechen  schienen.» 
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Besser  verstandlich!  Das  Entleerungszentrum  im  Lobulus 
paracentralis  fiir  die  willkiirliche  Ersciilaffung  des  glatten  Sphinc- 
ter internus  und  das  Zentrum  fiir  die  motorische  Hemmung  der 
Urinentleerung  im  Hiiftzentrum  fiir  die  willkiirliche  Kontrak- 
tion  des  quergestreiften  Sphincter  externus;  also  zwei  so  nahe- 
liegende  und  funktionell  zugehorige  Muskeln  wie  diese  sollten 
so  weit  voneinander  gelegene  Zentra  in  der  Hirnrinde  haben. 
Das  glaube  ich  nicht,  und  ich  glaube  auch  nicht,  dass  es  durch 
die  Untersuchungen  Adlers  erwiesen  ist.  Vielmehr  kann  ich 
voich  nicht  des  Eindruckes  erwehren,  dass  die  Losung  der  Frage 
von  der  Lokalisation  des  kortikalen  Blasenzentrums  seit  den 
Untersuchungen  von  Czyhlarz  und  Marburg  nicht  naher  ge- 
riickt  worden  ist.  Nur  Pfeifer  hat  wiegende  Argumente  fiir  die 
Auffassung  der  ietztgenannten  Autoren  vorgebracht. 

Wie  soil  man  endlich  die  Blasenstorungen  meiner  Pat.  erklaren? 
Die  Muskelzuckungen  des  epileptischen  Anfalles  werden  ja  als 
Ausdruck  einer  Reizwirkung  der  entsprechenden  kortikalen 
Muskelzentra  angesehen.  Nun  traten  die  Reizerscheinungen  von 
der  Blase  in  meinem  Fall  unmittelbar  nach  den  letzten  Muskel- 
zuckungen auf.  Dann  liegt  es  wohl  nahe,  die  Blasenerscheinungen 
als  auf  einem  Reizzustand  des  Blasenzentrums  beruhend  anzu- 
sehen.  Also  durch  Reizung  des  Blasenzentrums  sollten  dann 
Reizerscheinungen  von  der  Blase  entstehen;  umgekehrt  kann 
man  durch  Lahmung  des  Blasenzentrums  auch  Lahmung  der 
Blase  (Retention)  erwarten,  was  ja  auch  von  Czyhlarz  und 
Marburg    angenommen    wurde. 

vSchliesslich  noch  einige  Betrachtungen  iiber  ein  bemerkens- 
wertes  Symptom,  das  die  Pat.  aufwies.  Sie  klagte  namlich  schon 
seit  fiinf  Jahren  iiber  akustische  Reizerscheinungen  wie  Tonen, 
Sausen  und  Trommeln  in  beiden  Ohren  und  iiber  allmahlich 
abnehmendes  Horvermogen.  Objektiv  fand  man  bei  der  Auf- 
nahme  linhsseitige  Akiistikusneuritis  ohne  Veranderung  am 
Mittelohr.  Keine  Stauungspapille.  1  S'2  Monate  nach  der 
Operation  —  wiihrend  der  Entwicklung  eines  Hirnabszesses  im 
Operationsgebiet  —  konnte  der  Spezialarzt  Nils  Witt  folgendes 
feststellen:  Doppelseitige  Akustikusneuritis  (Fliistern  auf  1 
Meter  an  beiden  Ohren).  Gleichzeitig  fand  man,  dass  die  Seh- 
scharfe  bis  0,3  rechts  und  Fingerzahlen  auf  2  ^/i  Meter  links 
abgenommen  hatte  (friiherer  Wert  0,5  beiderseits).  Weiter  fand 
man  nun  unzweideutige  Symptome  von  Stauungspapille  am 
rechten   Auge,    die   im   Anfang    nicht   bestanden   hatten.     Dass 
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die  Akustikusneuritis  in  meinem  Fall  schwerlich  als  ein  Lokal- 
symptom  des  Tumors  resp.  des  Abszesses  betrachtet  werden  kann 
ist  wohl  als  sichergestellt  anzusehen.  Denn  der  Tumor  oder  der 
Abszess  konnten  das  Gehorzentrum  oder  die  zentralen  oder  peri- 
feren  Horbabnen  nicht  direkt  scbadigen  auf  Grund  ibrer  Lage 
im  oberen  Teil  der  binteren  Zentralwindung.  Da  jedocb  die 
subjektiven  akustiscben  Bescbwerden  der  Pat.  von  der  Zeit  des 
Einsetzens  ibrer  iibrigen  Symptome  des  Hirntumors  datierten 
und  da  weiter  keine  Erkrankung  vom  Mittelobr  vorlag,  liegt  es 
wobl  nabe,  dass  diese  Geborscbadigung  aucb  auf  eine  Einwirkung 
des  Tumors  beruben  kann.  Wie  oben  gesagt  ist,  kann  es  sicb 
nicbt  um  ein  Lokalsymptom  bandeln.  Dann  bleibt  nur  die 
Frage,  ob  diese  Geborscbadigung  als  ein  Allgemeinsymptom 
ibres  progredienten  Hirnleidens  angeseben  werden  kann;  also 
durcb  den  allgemeinen  Druck  des  Tumors  resp.  des  Abszesses 
verursacbt.  Als  Analogie  will  icb  auf  die  allbekannte  Tatsacbe 
binweisen,  dass  bei  intrakraniellen  Prozessen,  die  den  Raum  in 
der  Scbadelboble  einscbriinken,  eine  Neuritis  im  Nervus  opticus 
entsteben  kann,  infolge  des  erbobten  Druckes  der  Cerebrospinal- 
fliissigkeit  in  der  Optikusscbeide.  Yon  derselben  Ursacbe  bangen 
die  Yeranderungen  ab,  die  bei  Kleinbirngesebwiilsten  in  den  Hin- 
terstrangen  des  Riickenmarks  und  in  den  binteren  Wurzeln  durcb 
Anschwellung  der  periganglionaren  Subaracbnoidalraume  der 
Spinalganglien,  auftreten.  Undenkbar  ist  dann  nicbt,  die  Gebor- 
abnabme  in  meinem  Fall  als  auf  einer  Lympbstauung  in  den 
Lympbraumen  des  N.  acusticus  oder  im  Innerobr  berubend 
zu  erklaren.  Sucbt  man  in  der  Literatur,  so  findet  man  zwei 
Falle  bescbrieben,  die  meinem  Fall  in  dieser  Hinsicbt  gleicben. 
Der  eine  Fall  ist  von  Souques22  bescbrieben. 

Es  handelte  sicb  um  einen  40-jabrigen  Mann,  der  anamnestiscb 
folgendes  angab.  Seit  drei  Monaten  Kopfschmerzen  iiber  der  Stirn 
und  im  Hinterbaupt,  Zuckungen  im  linken  Trigeminusgebiet.  Das 
Sehvermogen  batte  sicb  verschlecbtert.  Links  Ohrensausen  von  An- 
fang,  spater  aucb  rechts,  die  scbliesslicb  zur  Taubbeit  fiibrten.  Ob- 
jektiv  wurde  folgendes  beobachtet:  Totale  Blindbeit  und  Taubbeit. 
Keine  Yeranderung  am  Mittelobr.  Yoriibergehende  Attacken,  die 
dem  Labyrintbschwindel  sebr  ahnbcb  waren.  Die  Diagnose  wurde 
auf  einen  Kleinbirn-Briickenwinkeltumor  gestellt.  Die  Autopsie  er- 
gab  jedocb  einen  Tumor,  von  der  Grosse  einer  Mandarine  im  linken 
Frontallappen. 
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SouQUES  war  geneigt,  dass  es  sich  in  diesem  Fall  um  eine  Laby- 
rinthschadigung  durch  Steigerung  des  intrakraniellen  Druckes 
liandelte.    Ein  ahnlicher  Fall  ist  von  Ruckert^s  beschrieben. 

Hier  war  es  eine  42-jahrige  Witwe,  die  subjektiv  in  chronolo- 
gischer  Reihenfolge  folgendes  darbot:  Kopfschmerzen,  zum  Teil  in 
der  Stirn,  zum  Teil  im  Hinterkopf  lokalisiert,  Ohrensausen,  Erbrechen 
und  Schwindel.  Objektiv  fand  er  Druckempfindlichkeit  des  Schadels 
liber  dem  rechten  Scheitelbein,  Stauungspapille  links  (3,5  D),  eine 
leichte  Schwiiche  des  rechten  Facialis,  Nystagmus  und  eine  pro- 
grediente  Abnahme  der  Horfahigkeit  rechts.  Dazu  kamen  cerebellare 
Symptome,  wie  taumelnder  Gang.  Im  vveiteren  Verlauf  wurde  die 
Pat.  amaurotisch,  und  das  Gehor  nahm  auf  beiden  Seiten  bis  zur 
volligen  Taubheit  ab.  Keine  Erkrankung  am  Mittelohr.  Die  Diag- 
nose wurde  auf  einen  Tumor  der  hinteren  Schadelgrube  gestellt.  Bei 
der  Autopsie  aber  wurde  ein  Stirntumor  mit  vorwiegender  Be- 
teiligung  des  vorderen  Balkenteils  gefunden.  Bei  der  mikroskopischen 
Untersuchung  fand  man  das  peripherische  Neuron  des  Akustikus  in- 
sofern  geschiidigt,  als  die  Striae  acusticae  sowie  der  Stamm  des 
Akustikus  deutlich  lichter  und  faserarmer  als  in  der  Norm  waren. 
Die  zentralen  Horbahnen  wie  die  Akustikuskerne  waren  aber  intakt. 

Weder  in  diesem  noch  im  Falle  Souque's  wurden  die  Felsen- 
beine  niiher  untersucht.  Die  Frage  muss  also  offen  gelassen 
werden  (Souques  und  Ruckert),  ob  die  Schadigung  des  peri- 
pberen  Neurons  durch  den  Druck  im  Labyrinth  oder  am  Stamm 
einsetzte.  Bemerkenswert  ist,  dass  in  diesen  beiden  Fallen  die 
Symptome  vom  N.  acusticus  und  vestibularis  lokaldiagnostisch 
so  hoch  eingeschatzt  wurden,  dass  in  beiden  Fallen  die  Diagnose 
auf  einen  Kleinhirn-  oder  Kleinhirnbriickenwinkeltumor  gestellt 
wurde,  Vv^as  sich  jedoch  als  unrichtig  erwies. 

Also,  eine  Akustikusneuritis  bei  einer  intrakraniellen  Affektion, 
die  zur  Einschrankung  des  Fassungsraums  des  Schadels  tendiert, 
ist  nicht  immer  als  ein  Lokalsymptom  zu  nehmen;  man  muss 
auch  daran  denken,  ob  nicht  die  Akustikusneuritis  im  speziellen 
Fall  durch  den  Allgemeinen  Druck  in  der  Schadelkapsel  verur- 
sacht  wird  —  also  als  ein  Symptom  des  allgemeinen  Hirndruckes 
zu  deuten  ist. 


Schliesslich  ist  es  mir  eine  liebe  Pflicht  alien  jenen,  die  mich 
bei  dieser  Arbeit  unterstiitzt  haben,  meinen  besten  Dank  aus- 
zusprechen:  Dr  Gotthard  Soderbergh,  der  mir  das  Material 
iiberlassen  hat,  Dr  Nils  Witt  und  Dr  Emil  Jerloy,  die  die  notigen 
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Spezialuntersucliungen  vorgenommen,  Dr  Robert  Hanson, 
der  die  Operation  und  Laborator  C.  0.  Forselius,  der  die  pato- 
logische-anatomische  Untersuchung  des  Tumors  ausgefiilirt  hat. 


Zusammenfassung. 

Als  besonders  interessante  Ergebnisse  des  Falles  will  ich  fol- 
gende  Punkte  widerhohlen: 

Erstens  ergibt  sich,   dass   die   loJcale   Dritch-   oder   Perkussions- 
enipfindlichkeit    des    Schddels    als    differentialdiagnostische    Stuize 
fur   die   Hirngeschwulst  gegenilber   der  chronischen   Pseudourdmie  ^ 
vericendhar  ist. 

Der  Fall  spricht  welter  zugunsten  der  Auffassung,  dass  dxis 
kortikale  Armmuskelzentrum  audi  klinisch  in  niedrigere  Subzentra 
eingeiteilt  ist.  In  diesem  Zusammenhang  mochte  ich  die  Frage 
aufiverfen,  oh  klinisch  auch  das  kortikale  Ru7npfmuskelzentrum 
in  Subzentra  eingeteilt  ist. 

Fine  Tatsache  von  grosser  Tragiveite  sowohl  von  teoretischem  wie 
fraktischem  Gesichtspunkt  ist  das  in  der  Liter atur  ivenig  hervor- 
gehobene  Factum,  dass  begrenzte  Atrophien  (s.  B.  der  kleinen  Hand- 
muskeln)  auch  bei  Ldsion  des  ersten  {zentralen)  motorischen  Neurons 
auftreten  konnen. 

Zuletzt  mag  hervorgehohen  iverden,  dass  eine  Neuritis  im  N. 
acusticus  durch  den  allgemeinen  Druck  eines  den  Fassungsrav.m 
des  Schddels  einschrdnkenden  Prozesses  entstehen  kann. 
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Brief  notes  on  Hypertonia  and  Kidney  Disease. 

By 

Dr.  ESKIL  KYLIN. 


During  the  last  five  years  the  study  of  kidney  disease  has  assu- 
med a  prominent  position  in  internal  medicine.  In  conjunction 
with  this  study,  the  problem  of  hypertonia,  its  aetiology  and 
connection  with  various  forms  of  Bright's  disease  has  acquired 
present-day  interest.  Desj)ite  all  attempts,  this  problem  has 
not  yet  found  a  definitive  solution.  Volhard,  who  as  we  know, 
has  devoted  himself  zealously  to  the  study  of  kidney  disease, 
has  suggested  the  probable  existence  of  different  forms  of  hyper- 
tonia and  has  thereby  as  it  seems  to  me,  pointed  out  the  right 
way  to  the  solution  of  the  problem. 

It  has  long  been  a  matter  of  common  knowledge  that  the  rise 
of  the  arterial  blood  pressure  occurs  under  several  different 
conditions.  In  the  first  place,  it  is  a  common,  and  often  mislead- 
ing, phenomenon  in  the  nervousness  attendant  on  medical  exa- 
mination; it  is  found  in  tabetic  crises;  in  lead  colic;  as  the  result 
of  injections  of  adrenaline;  in  hypernephroma;  in  certain  cli- 
macteric conditions;  and  finally  in  certain  forms  of  Bright's 
disease. 

Thus  apparently,  a  rise  of  the  arterial  blood  pressure  for  a 
longer  or  shorter  period  may  be  induced  by  several  different  cau- 
ses. It  is  therefore  of  considerable  interest  to  investigate  whether 
discrimination  between  different  forms  of  hypertonia  is  warranted 
by  facts. 

In  theory,  a  rise  of  the  blood  pressure  may  be  induced  in  any 
of  the  systems  of  blood  vessels. 
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The  blood  vessels  may  be  divided  into  three  distinct  categories, 
\\z.    arteries,  capillaries    and  veins. 

The  veins,  as  is  generally  recognized,  play  no  important  role 
in  the  rise  of  blood  pressure,  and  may  therefore  be  set  aside. 

The  arteries  have  long  been  regarded  as  the  only  blood  vessels 
which  possess  contractility  and  it  is  to  them  especially  to  their 
small  ramifications,  that  the  cause  of  the  rise  of  blood  pressure 
has  commonly  been  relegated.  The  capillaries  on  the  other  hand, 
were  long  considered  to  be  devoid  of  contractility.  Stricker, 
however,  observed  that  the  capillaries  in  the  nictitating  membrane 
of  the  frog,  when  viewed  under  the  microscope  were  liable  to 
changes  in  appearance,  and  that  these  changes  could  be  induced 
by  irritation  of  the  nerves.  Rouget  afterwards  anatomicallv 
demonstrated  the  contractile  elements  and  his  studies  were 
confirmed  by  Meyer.  Finally  Steixach  and  Kahx  proved  that 
the  capillary  contraction  was  under  the  influence  of  the  nervous 
system. 

In  1920  the  Danish  scientist  Krogh  demonstrated  the  exi- 
stence of  a  separate  regulatory  mechanism  for  the  capillary  system, 
alongside  of  the  arterio-motor  system,  which  had  hitherto  been 
regarded  as  the  sole  mechanism  for  the  purpose. 

As  there  thus  exist  within  the  vascular  system  two  differerd  branches 
each  with  its  regulatory  ynechanism,  one  may  postulate  the  occurrence 
of  two  different  forms  of  hypertonia    viz.  , 

1)  due  to  increased,  resistance  in  the  arterial  system,  arterial 
hypertonia, 

2)  due  to  increased  resistance  in  the  capillary  system,  capillary 
hypertonia. 

This  increased  resistance  may,  of  course,  be  conceived  to  be 
caused  either  by  organic  changes  in  the  respective  vascular  sy- 
stems, or  by  functional  conditions. 

Now,  is  this  division  of  hypertonia  into  two  distinct  types 
warranted  by  modern  clinical  experience? 

In  answering  this  question,  the  following  facts  should  be  noted: 

1)  The  Tiibinger  school,  and  especially  Weiss,  have  shown 
a  distinct  difference  in  the  morphology  of  the  capillaries  in  the 
case  of  so-called  benignant  nephrosclerosis  (Volhard),  on  the 
one  hand,  and  so-called  acute  diffuse  glomerulonenephritis,  on  the 
other  (Volhard).  In  the  former  case  the  capillaries  are  elongated, 
in  the  latter  they  are  sinuous  and  swollen. 

2)  In  recent   times   Dorner  has   shown  a   difference   in   the 
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behaviour  of  the  blood  pressure  under  the  water  test  in  the  above- 
mentioned  forms  of  hypertonia.  Whereas  in  benignant  nephro- 
sclerosis as  well  as  in  healthy  persons,  the  blood  pressure,  remained 
unaltered  under  the  water  test,  as  it  rose  in  patients  with  acute 
diffuse  glomerulonephritis  by  as  much  as  40,  50,  or  even  60  milli- 
metres Hg. 

3)  VoLHARD  has  divided  hypertonia  into  three  distinct  cate- 
gories: a)  in  kidney  disease  with  kidney  insufficiency  (malignant 
nephrosclerosis,  and  the  tertiary  stage  of  glomerulonephritis); 
b)  in  »hypertonia»  with  normal  functioning  of  the  kidneys  (be- 
nignant nephrosclerosis),  and  c)  in  acute  diffuse  glomerulone- 
phritis. The  first  of  these  three  categories  represents  an  advanced- 
stage  of  kidney  disease  with  kidney  insufficiency  and  exhibits 
somewhat  complicated  conditions.  In  the  other  hand,  benign 
nephrosclerosis  presents  a  marbid  condition  clinically  distinct 
from  the  third  form,  diffuse  glomerulonephritis.  Benign 
nephrosclerosis,  in  many  cases  at  any  rate,  does  not  exhibit 
clinically  speaking  any  sign  of  injury  to  the  kidney:  albumen  is 
absent  from  the  urine,  the  functioning  of  the  kidney  is  normal, 
and  there  is  no  increase  in  the  residual  nitrogen  of  the  blood. 
Diffuse  glomerulitis  is  an  acute  disease  accompanied  by  albumen 
and  blood  in  the  urine,  and  frequently  by  diminished  functional 
activity  of  the  kidney,  as  well  as  by  an  increase  in  the  residual 
nitrogen  of   the   blood. 

4)  From  the  point  of  view  of  morbid  anatomy,  there  is  a  distinct 
difference  between  benignant  nephrosclerosis  and  diffuse  glome- 
rulitis. Whereas  the  disturbances  in  the  latter  more  are  in  the 
glomeruli,  in  the  former  they  are  localised  to  the  small  arterial 
ramificationes,  unless,  as  Monakow  has  shown  to  be  possible, 
they  are  entirely  missing. 

5)  Scarcely  a  year  ago  Kylin  showed  that  the  pressure  which 
is  required  in  order  to  compress  the  microscopically  visible  capil- 
laries of  the  skin  is  different  in  benign  nephrosclerosis  and 
diffuse  glomerulitis.  Under  normal  conditions  this  pressure, 
which  Kylin  has  termed  »capillary  pressure)),  lies  between  some- 
what below  100  and  somewhat  above  200  mm.  H2O  (Krauss, 
Ljungdahl  and  Ahlgren,  Kylin).  In  benign  nephrosclerosis 
this  pressure  is  normal;  in  diffuse  glomerulitis  on  the  other  hand, 
the  pressure  sometimes  rises  up  to  600  or  700  mm.  H^O. 

As  early  as  1904  Rotermund,  by  a  different  method,  arrived 
at   the   same   results. 
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It  has  thus  been  shown  that,  regarded  from  several  points  of 
view,  a  discrimination  must  be  made  between  the  forms  of  hyper- 
tonia in  these  two  diseases.  The  difference  in  the  morphology  of 
the  capillaries  shown  by  Weiss,  and  the  difference  in  capillary 
pressure  demonstrated  by  Rotermund  and  Kylin  render  it 
probable  that,  from  a  clinical  point  of  view,  the  distinction 
between  the  forms  of  hypertonia  which  have  been  hypothetically 
suggested,  arterial  and  capillary  hypertonia,  actually  exists.  At 
the  least  it  may  be  said,  that  by  one  of  the  forms  of  hyper- 
tony  (benign  nefroselcrosis)  the  cause  of  the  rise  of  the  blood 
pressure  is  localized  only  to  the  arterial  system  while  by  the 
other    (glomerulonefritis)    the  capillary  system  also  is  affected. 


Now,  what  is  the  connection  between  hypertonia  and  kidney 
disease? 

This  is  an  old  problem  which  I  cannot  enter  into  thoroughly 
in  this  connection.  However,  the  prevailing  view  of  recent  years 
that  chronic  increase  of  bloodpressure  is  invariably  due  to  injury 
to  the  kidneys  is  not  borne  out  by  the  latest  researches.  Von 
MoNAKOW,  for  example,  has  proved  the  existence  of  cases  of 
hypertonia  which,  according  to  Volhard's  classification,  should 
be  referred  to  benign  nephrosclerosis,  but  in  which  (despite 
arterio-sclerotic  disturbances  in  other  vessels)  the  vessels  of  the 
kidney  are  not  sclerotically  affected.  On  the  other  hand,  compa- 
ratively serious  sclerotic  disturbances  in  the  vessels  of  the  kidney 
may  exist  without  hypertonia. 

The  existence  of  chronic  hypertonia  without  any  symptoms 
of  injury  to  the  kidney  is  a  well-known  fact  to  every  clinician 
who  takes  regular  measurements  of  the  blood  pressure  in  all 
elderly  patients.  Von  Monakow  bases  on  this  observation  the 
conclusion  that  hypertonia  in  benign  nephrosclerosis  does  not 
arise  from  the  kidneys.  He  therefore  proposes,  like  Munch,  the 
non-committal  term  »hypertonia»  for  these  cases  of  excess  blood 
pressure.  Seeing  that  Rotermund  and  Kylin  have  previously 
shown  that  in  benign  nephrosclerosis  excess  blood  pressure 
does  not  occur  in  the  capillary  system,  I  would  suggest  that  this 
term  be  amended  to  »arterial  hypertonia)),  thereby  indicating  that 
hypertonia  arises  and  runs  its  couse  in  the  arteries  solely. 

Thus  the  primary  feature  in  this  morbid  condition  must  be  the 
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excess  blood  pressure  in  tlie  arteries.  Whether  the  latter  in  turn 
is  due  to  organic  or  to  functional  disturbances  is  still  a  matter 
for  discussion.  Von  Monakow,  however,  points  out  that  there 
is  much  evidence  to  show  that  the  excess  pressure  arises  from 
convulsive  contractions  of  the  vessels.  He  cites  cases  of  excess 
blood  pressure,  either  chronic  or  at  any  rate  of  long  duration, 
which  later,  as  shown  by  repeated  examination,  were  not  accom- 
panied by  hypertonia. 
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Considering  it  important  to  ascertain  to  what  extent  arterial 
blood  pressure  may  vary  under  the  same  conditions  at  different 
times  of  the  day  and  on  different  days,  I  measured  the  blood  pres- 
sure of  a  number  of  patients  every  morning  and  evening  during 
a  certain  period.  During  the  entire  period  of  the  investigation, 
usually  —  eight  to  ten  days  —  the  patients  had  been  confined  to 
bed.  The  blood  pressure  was  measured  twice  a  day,  viz.  in  the 
morning  between  9  and  10  and  in  the  evening  between  5  and  6. 
The  material  comprises  three  different  groups  of  cases,  namely 
1)  benign  nephrosclerosis,  2)  diffuse  acute  glomerulonephritis, 
3)  other  diseases  such  as  sciatica,  neurasthenia,  stomach  disease, 
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etc.  It  would  carry  me  beyond  my  present  purpose  to  give  a 
detailed  account  of  these  investigation  which  I  hope  to  deal 
with  in  a  subsequent  article.  But  I  will  briefly  set  forth  here  a 
few  results  of  the  experiment. 

In  group  3),  i.  e.  patients  without  excess  blood  pressure,  the 
variations  in  the  blood  pressure  were  very  small  and  did  not 
exceed  10  or  at  most  15  mm.  Hg. 

A  curve  of  the  variations  in  this  group  is  shown  in  Curve  I. 

The  curves  of  the  bloodpressure  in  group  1),  the  cases  of 
benign  nephrosclerosis,  show  much  greater  variations,  in  one 
case  up  to  75  mm.  Hg.  in  the  course  of  12  hours.  As  a  general 
rule,  the  figures  are  lower  in  morning  than  in  the  evening.  Curves 
II,  III  and  IV  show  typical  curves  illustrating  this  group. 

These  considerable  variations  seem  to  bear  out  Von  Monakow's 
view  that  the  cause  is  to  be  sought  in  a  functional  vaso-constric- 
tion. 


»Diffuse  acute  glomerulonephritis))  (glomerulitis)  is,  as  we  know, 
an  acute  disease  which  usually  sets  in  after  some  infection  such 
as  angina,  scarlatina,  etc. 

The  typical  morbid  process  is  a  sudden  rise  in  the  blood  pressure 
simultaneously  with  the  occurrence  of  albumen,  cylindroids,  and 
red  blood  corpuscles  in  the  urine  and,  in  a  large  number  of  cases, 
also  of  oedema;  moreover  in  the  majority  of  cases  a  rather  prono- 
unced feeling  of  sickness. 

Thus  there  is  a  very  considerable  difference  between  the  onset 
of  these  two  diseases.  Whereas  benign  nephrosclerosis  is  a  chro- 
nic, insidious  disease,  diffuse  glomerulitis  is  acute. 

According  to  Volhard,  the  rise  of  the  blood  pressure  is  an 
invariable  accompaniment  of  diffuse  glomerulitis.  On  the  other 
hand,  still  following  Volhard,  there  exists  a  special  variety  of 
the  disease,  which  he  terms  i>hearth»  glomerulonephritis,  which  is 
similar  to  the  diffuse  nephritis  in  every  respect  except  in  the  ab- 
sence of  excess  blood  pressure  and  tendency  to  oedema.  The 
existence  of  this  ))hearth)  nephritis  has  been  questioned  in  recent 
times  by  Umber,  Rosenberg  and  others.  Personally,  although 
my  experience  of  diffuse  glomerular  nephritides  is  rather  extensive, 
I  have  never  been  in  a  position  to  make  that  diagnosis.  Several 
cases,  it  is  true,  showed  bloodpressure  values  which  never  excee- 
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ded  the  normal  maximum;  but,  seeing  that  all  these  cases  exhibited 
excess  capillary  pressure,  and  as  all  of  them  showed,  when  the 
disease  had  been  cured,  a  much  lower  arterial  blood  pressure  than 
on  admission  to  the  hospital,  I  have  not  hesitated  to  classify 
them  as  diffuse  glomerular  nephritides. 

The  limits  of  variation  in  adult  healthy  persons  are,  as  we  know, 
very  considerable,  namely  from  90  to  130,  or  even  140  mm.  Hg., 
according  to  age  and  to  other,  still  unknown,  individual  charac- 
teristics. A  bloodpressure  value  which  in  one  case  is  considerably 
in  excess  of  what  is  normal  for  a  certain  individual,  may  in  another 
case  be  normal  for  another  person. 

Six  months  ago  I  published  the  results  of  an  investigation  in 
which  I  showed  that  the  rise  of  the  blood  pressure  (in  the  form 
of  capillary  pressure)  in  the  case  of  scarlatinal  nephritis  is  an  earlier 
symptom  than  albumen,  cylindroids  and  red  blood  corpuscles 
in  the  urine.  This  series  of  experiments,  which  unfortunately 
did  not  extend  to  a  sufficient  number  of  cases  to  permit  one  to 
draw  reliable  conclusions,  has  been  confirmed  by  Dr  E.  Lundberg, 
Physician  to  the  Stockholm  Epidemic  Hospital  (as  he  has  infor- 
med me  verbally).  Nonnenbruch  has  also  shown  cases  of  acute 
rise  of  blood  pressure  and  oedema  without  the  occurrence  of 
albumen  in  the  urine,  as  well  as  a  case  of  uremia  with  excess  blood 
pressure,  but  without,  albumen  in  the  urine.  Yolhard  in  his 
monography  of  kidney  disease  had  already  shown  that  oedema  in 
cases  of  scarlatinal  nephritis  often  precedes  albumen  in  the  urine. 

I  consider  it  thus  to  be  established  that  the  rise  of  the  blood 
pressure  and  oedema  (which  I  propose  to  unite  under  the  general 
designation  »peripheral  symptoms»)  may  occur  earlier  than  the 
kidney-disease  symptoms  proper,  viz.  albumen,  cylindroids,  and 
red  blood  corpuscles  in  the  urine.  Possibly  some  light  may  hereby 
be  thrown  on  the  aetiology  of  diffuse  glomerulitis. 

During  the  last  few  years  several  investigators  have  proposed 
to  transfer  the  actual  localisation  of  this  disease  from  the  kidneys 
to  the  peripheral  vessels.  Some  scientists  such  as  Topfer  and 
Weiss,  have  suggested  the  term  »diffuse  capillary  inflammation*. 
Schleyer,  while  refraining  from  pronouncing  any  judgment  on 
the  nature  of  the  disease,  has  pointed  out  that  »it  appears  to  be 
situated  quite  as  much  in  the  connective  tissue  and  vessels  of  the 
skin  as  in  the  kidney  itself».  Volhard  broaches  the  hypothesis 
of  a  diffuse  ischemic  convulsion  in  the  small  vessels  due  to  reflex 
action  from  injury  to  the  kidneys,  possibly  over  the  supra-renal 
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capsule  (adrenemia).  But  according  to  Volhard,  this  ischemic 
convulsion  also  occurs  in  the  vessels  of  the  kidney  thereby  giving 
rise  to  further  symptoms  of  kidney  disease. 

The  results  of  the  investigation  to  which  I  referred  above  showed 
that  the  peripheral  symptoms  preceded  the  kidney  symptoms  in 
point  of  time.  I  consider  therefore  that,  in  order  to  understand 
the  aetiology  of  this  disease,  attention  should  be  riveted  in  the 
first  place  on  the  peripheral  symptoms.  The  occurrence  of  albu- 
men, cylindroids,  and  red  blood  corpuscles  in  the  urine,  symptoms 
which  occur  in  so  many  other  morbid  conditions,  should  be  regar- 
ded as  of  secondary  importance. 

I  have  pointed  out  elsewhere  that  Volhard's  theory  of  ischemic' 
convulsion,  due  to  injury  to  the  kidney,  is  scarcely  tenable,  seeing 
that  the  symptoms  indicating  injury  to  the  kidney  appear  later 
than  these  indicating  affection  of  the  vessels.  Petren's  hypothesis 
that  poisonous  matter  retained  by  the  kidneys  several  days  pre- 
viously to  the  occurrence  of  albumen  in  the  urine  is  the  cause  of 
the  rise  of  blood  pressure  seems  to  me  untenable;  particularly  as  it 
is  not  yet  known  to  what  extent  the  matter  retained  by  the  kid- 
neys has  the  effect  of  raising  the  blood  pressure.  I  regard  it  as  a 
more  probable  theory  that  the  disease  is  localised  in  the  capillaries. 

This  view,  as  against  Volhard's  convulsion  theory  is  borne 
out  by  a  few  additional  facts,  which  I  shall  now  set  forth: 

Kylin  has  observed  that  after  an  injection  of  adrenaline  there 
is  a  rise  in  the  pressure  required  to  compress  the  capillaries;  at 
the  same  time,  the  capillaries  apparently  become  coarser  and 
seem  to  be  more  numerous,  which  facts  he  considers,  invalidate 
the  theory  of  convulsion  in  the  capillaries. 

Dale  and  Richards  have  showed  that  adrenaline  has  the  effect 
of  dilating  the  capillaries.  Thus,  dilation  of  the  capillaries  and 
the  rise  of  capillary  pressure  appear  to  be  inter-connected. 

In  order  to  ascertain  whether  these  observations  held  good  also 
under  other  conditions,  I  endeavoured  to  evoke  a  dilation  of  the 
capillaries  locally,  with  a  view  to  measuring  the  capillary  pressure. 

Krogh  had  shown  that  mechanical  irritation  dilates  the  capil- 
laries, and,  utilizing  this  observation,  I  proceeded  therefore  as 
follows: 

I  first  measured  the  capillary  pressure  on  the  third  finger  of 
the  left  hand  at  the  nail  in  the  usual  manner.  The  skin  of  the 
finger  was  then  rubbed  at  the  place  of  measurement  with  a  glass 
rod.   The  skin  turned  a  live  red.   Under  the  microscope  the  capil- 
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laries  now  looked  coarser  and  seemed  to  be  more  numerous  than 
before.  I  ascertained  that  the  capillary  pressure  rose  as  under  the 
action  of  adrenaline.  According  as  the  capillaries  became  more 
slender  and  apparently  fewer  in  number,  the  capillary  pressure 
sank,  as  is  shown  by  the  two  following  tables: 


Before  the  mechanical  irritation. 

110 

150 

110 

140 

115 

130 

100 

140 

After  the  mechanical  irritation: 

250 

220 

250 

200 

190 

290 

170 

300 

160 

270 

140 

200 

140 

230 

200 

200 

180 

190 

160 

The  capillary  dilation  and  the  rise  in  capillary  pressure  thus 
appear  to  run  parallel  to  one  another  also  after  the  mechanical 
irritation. 

Is  it  not  then  conceivable  that  the  rise  of  capillary  pressure  in 
diffuse  glomerulitis  may  also  be  caused  by  capillary  dilation? 

Weiss  describes  the  capillary  changes  in  diffuse  acute  nephritis 
in   the  following  manner: 

»Die  Kapillaren  sind  in  ihren  beiden  Schenkeln  erweitert  stark 
gewunden  und  geschlangelt.  Die  Schlangelung  erreichen  betracht- 
liche  Grade  (»Teppichklopferform»).  Ganz  besonders  auffallend 
sind  Anderungen  der  Blutstromung:  es  besteht  in  den  abnormen 
Kapillaren  sehr  betrachtliche  Stromverlangsamung  mit  typischer 
korniger  Stromung  bis  zu  volligen  Stase  des  Blutstromes.» 

Weiss  thus  regards  the  expansion  of  the  capillaries  as  the  pri- 
mary feature  in  nephritis;  similar  views  of  the  capillaries  are  also 
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obtained  under  the  microscope  after  the  injection  of  adrenaline, 
although  the  changes  did  not  seem  to  me  quite  so  pronounced  as 
is  stated  by  Weiss  in  the  above  description. 

Hence  all  these  three  different  cases  of  a  rise  of  capillary  pres- 
sure, are  accompanied  by  a  dilation  of  the  capillaries. 

How   can   we   then   explain    the  rise  of  the  capillary  pressure 
simultaneously  with  a  dilation  of  the  capillaries? 

VoLHARD  has  pointed  out  that  a  rise  of  capillary  pressure  may, 
hypothetically,  be  caused  in  three  different  ways:  Firstly  »Durch 
Nachlassen  der  Prakapillaren  Widerstande».  This  hypothesis 
he  regards  as  a  priori  excluded.  However,  it  may  be  questioned 
whether  the  lessening  of  the  pre-capillary  resistance  does  not* 
precisely  furnish  a  due  to  the  simultaneous  capillary  dilation 
and  rise  of  capillary  pressure.  As  Krogh  has  shown,  the  capilla- 
ries react  independently  of  the  arteries  and  are  regulated  by  a 
motor  mechanism  of  their  own.  If  several  capillaries  are  opened 
suddenly  the  blood  will  flow  into  them  owing  to  the  lessened  re- 
sistance, and  will  dilate  and  strain  these  small  vessels.  It  seems 
to  me  obvious  that  under  these  circumstances  the  pressure  which 
is  required  for  the  compression  of  these  capillaries  is  bound  to  rise. 

In  diffuse  glomerular  nephritis  the  rise  of  the  blood  pressure 
is  one  of  the  cardinal  symptoms.  How  is  this  rise  of  the  blood 
pressure  to  be  explained  simultaneously  with  a  capillary  dilation? 
One  would  think  on  the  contrary,  that  the  blood  pressure  must 
fall  simultaneously  as  the  resistance  of  the  capillaries  is  diminished 
by  dilation.  Krogh,  however,  has  shown  that  during  sleep  only 
part  of  the  capillaries  of  the  body  are  normally  open,  and  that  the 
capillaries  are  alternately  contracted  and  dilated.  When  a  capil- 
lary has  been  contracted  for  a  moment,  it  is  dilated  again  filled 
with  blood,  and  again  gradually  contracted.  Quite  an  appreciable 
amount  of  force  is  discharged  in  this  contraction,  seeing  that,  as 
Krogh  has  shown,  a  blood  corpuscle  which  has  been  retained  may 
there  by  be  considerably  deformed.  Now  it  seems  to  me  possible 
that  the  alternate  contraction  and  dilation  of  the  capillaries 
may  give  off  a  by  no  means  inconsiderable  force  in  the  service  of 
the  circulation  of  the  blood:  thus  acting,  so  to  speak,  as  a 
peripheral  heart  as  Hasebroek  1914  has  supposed.  If  this  force  is 
injured  or  eliminated,  the  blood  will  stagnate  in  the  capillaries, 
the  pressure  in  the  arterioli  and  later  in  the  arteries  will  rise,  and 
the  action  of  the  heart  will  thereby  be  increased.  Kylin  has  de- 
monstrated that  the  blood  pressure  in  the  arteria  bmchialis  in 
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diffuse  glomerulitis  rises  in  proportion  to  the  pressure  required 
for  the  capillary  compression.  This  fact  indicates  the  in  diffuse 
glomerulitis  the  force  which  owing  to  the  rise  of  blood  pressure 
in  the  arteries  is  required  over  and  above  that  needed  under  nor- 
mal conditions  is  equal  to  that  which  is  lost  by  injury  to  the  capil- 
laries. This  fact  may  bear  out  the  assumption  that  the  capillaries 
are  directly  active  in  the  service  of  the  circulation  of  the  blood. 
In  view  of  the  stagnation  of  the  blood  in  the  dilated  and  strained 
capillaries  the  oedema  may  conceivably  arise  in  the  same  way  as 
in    stasis   proceeding    from    heart-disease. 


To  recapitulate,  we  have  found  that  in  both  the  forms  of 
so-called  kidney  disease  accompanied  by  hypertonia  which  have 
been  examined  above,  there  is  no  firm  foundation  for  the  loca- 
lisation of  the  disease  primarily  to  the  kidneys.  There  is  rather 
reason  to  believe  that  in  both  these  morbid  conditions  the  kidney 
symptoms  are  a  result  of  the  injury  to  the  vessels  which  is  caused 
by,  or  possibly  which  is  the  cause  of,  the  hypertonia.  On  the  other 
hand,  the  cause  of  the  hypertonia  still  remains  unexplained. 
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Aus    der   Abteilung  YIII  —  medizinische  Klinik  —  der  stadtischeu 
Krankenanstalten  (UUevaal)  von  Kristiania,   Oberarzt  Dr.  med.  LydeR 

NiCOLAYSEN. 


Die  Messung  des  Blutdrucks  am  Schlafenden  als 
kliiiische  Metliode 

speciell  bei  der  gutartigen  (primaren)  Hypertonie  und  der 
Glomerulonephritis. 

I. 

Von 

CARL  MULLER, 

1.  Assistent  an  der  Abteilung. 


Bei  Blutdruckmessungen  an  einigen  schlafenden  Patienten 
wurde  ich  aufmerksam  auf  das  schon  von  andern  besehiiebene 
Absinken  des  Blutdruckes  wahrend  des  Schlafes.  ^\'iederholte 
Untersuchungen  unter  physiologischen  und  pathologischen  Ver- 
haltnissen  zeigten  mir,  dass  dies  Phanomen  mehr  klinisckes 
Interesse  besitzt,  als  man  bisher  anzunehmen  scheint.  So 
beobachtete  ich,  dass  die  Blutdruckswerte,  die  man  beim  Schla- 
fenden findet,  sich  nicht  nur  durch  die  absoluten  Zahlenwerte 
von  denen  beim  Wachen  nnterscheiden,  sondern  dass  deren 
Verhaltnisse  selber  beim  Schlafenden  andere  sind,  als  beim 
Wachen.  Ich  verwandte  daher  bei  diesen  Untersuchungen 
die  BlutdrucJcmessung  am  Schlafenden  als  JcUnische  Methode, 
und  glaube  zu  Ergebnissen  gekommen  zu  sein,  die  der  Ver- 
ofFentlichung  wert  sind. 

Da  eine  solche  Untersuchung  leicht  zu  umfassend  werden 
kann,  musste  ich  die  vorliegende  Arbeit  auf  die  Krankheiten 
beschranken,    bei    denen    die    Veranderungen    des  Blutdruckes 
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von  besonderem  Interesse  sind.  Nachdein  ich  daher  zunactist 
die  Verhaltnisse  unter  physiologischen  Bedingungen  studiert 
hatte,  habe  ich  mich  besonders  mit  der  gutartigen  Hypertonie 
imd  mit  den  akuten  und  chronischen  Glomerulonepbritideu 
beschaftigt.  Auch  bei  Klappenfehlern  mit  und  ohne  Asystoiie 
wurden  Untersuchungen  angestellt,  die  aber  noch  nicht  ab- 
geschlossen  sind  und  daher  erst  spater  veroffentlicht  werden 
sollen. 

Diese  Arbeit  wurde  zum  weitaus  iiberwiegenden  Teile  aus- 
gefubrt  in  der  Abteilung  VIII  (innere  Medizin)  der  stadtisehen 
Krankenanstalten  von  Kristiania.  Ftir  die  Erlaubnis  zur  Be- 
nutzuDg  der  klinischen  Materials,  sowie  fiir  Rat  und  Anleitung 
bei  der  Ausarbeitung  bin  ich  meinem  Chef,  Herrn  Oherarzt 
Dr.  med.  Lyder  Nicolaysen,  grossen  Dank  schuldig.  Weiter 
habe  ich  zu  danken  fiir  ihre  bereitwillige  Untersttitzung  bei- 
vielen  Anlassen  alien  iibrigen  Arzten  der  Abteilung,  die  ich 
nicht  einzeln  nenne,  aber  nicht  vergessen  habe. 


Einleitung. 

a)  Friihere  Untersuchungen  tiber  den  Blutdruck  wahrend  des 

Schlafes. 

Dem  Verhalten  des  Blutdruckes  wahrend  des  Schlafes  haben 
verschiedentlich  Physiologen  und  Kliniker  ihre  Aufmerksamkeit 
geschenkt.  Tarchanofp  (citiert  nach  18)  ist  wohl  der  erste, 
der  das  Sinken  des  Blutdrucks  im  Schlaf  nachgewiesen 
hat,  indem  er  bei  jungen  Hun  den  eine  Senkung  beob- 
achtete,  die  zwischen  30  —  50  mm.  Hg  schwankte.  Howell 
(18)  berichtet,  dass  auch  beim  Menschen  der  Blutdruck  mit 
eintretendem  Schlafe  sinkt,  und  sieht  die  Ursache  dafiir  in 
einer  gleichzeitigen  Erweiterung  der  peripheren  kleinen  Haut- 
arterien,  wie  er  sie  bei  plethysmographischer  Registrierung 
seines  eigenen  Unterarmes  findet.  Auf  diese  Untersuchungen 
komme  ich  spater  noch  eingehender  zu  sprechen.  Leonard 
Hill  (15)  kommt  zu  dem  Resultat,  dass  dieser  Abfall  des  Blut- 
drucks nicht  notwendig  grosser  sein  muss,  als  wie  man  ihn 
oft  bei  Ruhe  ohne  Schlaf  sieht.  Doch  hat  er  bei  beginnenden 
Schlaf  ziemlich  grossen  Blutdrucksfall  beobachtet.  z.  B.  von 
120—125  mm.  Hg,  auf  95  mm.  Hg.  —  Brush  und  Fayerwea- 
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THER  (5)  verzeichnen  im  Gegensatzt  hierza  nicht  nur  ein  Sin- 
ken  des  Blutdrucks  beim  Ubergang  aus  stehender  Stellung 
zur  Ruhe  in  liegender,  sondern  ausserdem  immer  ein  weiteres 
Sinken  um  durchschnittlich  9,8  mm.  im  Verlauf  der  ersten 
bciden  Stunden  Schlaf;  danaeh  steigt  der  Druck  langsam  mit 
wellenformigen  Schwankungeii  bis  zum  Erwacben.  Sie  linden 
den  Druck  unmittelbar  vor  dem  Eintreten  des  Schlafes  niedri- 
ger,  als  morgens  beim  Aufwachen.  Howell  und  Gibson  (citiert 
nach  4)  haben  ebenso  die  interessante  Tatsache  konstatiert, 
dass  sich  der  grosste  Fall  im  Blutdruck  ein  bis  zwei  Stunden 
nach  Beginn  des  Schlafes  iindet,  gerade  in  der  Periode  des 
Schlafes,  wenn  er  am  tiefsten  ist,  wie  es  unter  anderen  Mon- 
NES'GHOFP  und  PiESBERGEX  (39)  gezeigt  haben.  J.  Trumpp  (54) 
hat  Sauglinge  untersucht.  Waren  die  Kinder  bei  den  Mes- 
sungen  im  wachen  Zustande  ruhig,  so  fand  sich  ein  ca.  10  mm- 
Hg.  hoherer  Druck,  als  im  Schlafe,  wahrend  diese  Differenz 
bei  Unruhe  und  Schreien  bis  zu  60  mm.  Hg  steigen  konnte. 
Nach  KuLBS  (29)  schwankt  der  Druckabfall  um  10  mm.  Hg. 
Doch  hat  er  seine  Patienten  nur  »nachts»  untersucht  und  sagt 
nichts  bestimmtes  dartiber,  wie  weit  seine  Untersuchungen  ganz 
gegltlckt  sind.  S.  Kornfeldt  (25)  studierte  das  Verhalten  des 
Blutdruckes  im  Trionalschlaf.  Wenn  Trional  als  Schlafmittel 
wirkt.  lasst  sich  im  Schlaf  eine  betraehtliche  Herabsetzung 
des  Druckes  nachweisen.  Bei  einem  Geisteskranken  z.  B. 
stellte  er  einen  Abfall  um  70  mm.  fest.  Die  Messung  erfolgte 
erst  wahrend  eines  Wutanfalls,  und  dann  wahrend  dem  dar- 
auffolgenden  tiefen  Schlafe.  Er  nimmt  an,  dass  der  Abfall 
des  Blutdruckes  durch  eine  Herabsetzung  der  Erregbarkeit  des 
Centralnervensystems  zu  Stande  kommt;  der  Tonus  in  den 
vasomotorischen  Centren  wird  verringert.  Auch  A.  Pilcz  (43) 
hat  Geisteskranke  untersucht  und  an  einer  grossen  Anzahl  von 
Fallen  die  Ergebnisse  frtiherer  Untersucher  bestatigen  kOnnen, 
indem  er  entsprechend  dem  tiefsten  Schlaf,  also  etwa  zwei 
Stunden  nach  dessen  Beginn,  immer  einen  20 — 35  mm.  niedri- 
geren  Blutdruck  Iindet,  als  beim  wachen  Menschen.  Brooks 
und  Carrol  (4)  stellten  Untersuchungen  an  einem  sehr  grossen 
Material  an,  insgesamt  127  Patienten.  Nervose,  bei  denen 
schlechter  Schlaf  zu  befitrchten  war,  wurden  nicht  gemessen. 
Einzelne  Patienten  wurden  in  mehreren  Nachten  untersucht. 
Die  Verfasser  erklaren  nicht  naher,  welche  Bedingungen  sie 
sonst  an  den  Schlaf  stellten,  um  zu  einem  gliicklichen  Ergeb- 
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nis  zu  kommen.  Ihre  Untersuchungen  bezwecken  vornemlich 
den  Nachweis,  wie  gross  der  Abfall  des  Blutdruckes  —  »sleep 
drop*  —  bei  verschiedenen  Blutdruckwerten  ist.  Das  Material 
ist  in  drei  Gruppen  geteilt,  mit  niedrigem,  mittlerem  und  ho- 
hem  Blutdruck.  Fiir  diese  Gruppen  findet  sich  ein  Absinken 
urn  16,6 — 24  und  44,8  mm.  Hg.  —  »Um  nicht  zu  grosse  Un- 
stimmigkeiten  im  Ergebnis  zu  erhalten»,  sind  die  sehr  hohen 
und  die  sehr  niedrigen  Blutdrucke  nicht  mitgerechnet.  Der 
hochste,  nicht  mitgerechnete  Druck  zeigte  ein  noch  starkeres 
Abfallen.  Die  Aufstellung  einer  typischen  Blutdruekkurve 
durch  friihere  Untersucher,  mit  raschem  Fall  wahrend  der  er- 
sten  und  zweiten  Stunde  Schlaf,  und  daraufFolgendem  lang-' 
samen  Ansteigen  bis  zum  Erwachen  wird  durch  dieses  Mate- 
rial bekraftigt.  Beim  Erwachen  ist  der  Blutdruck  durchschnitt- 
lich  um  12  mm.  Hg.  niedriger,  als  am  Abend.  Es  wird  be- 
tont,  dass  sich  viele  Abweichungen  von  dieser  Kurve  finden, 
was  besonders  gilt  von  nervosen  Menschen  und  von  Patienten 
mit  Asystolie,  wobei  die  Verf.  jedoch  nicht  naher  darauf  ein- 
gehen,  wie  die  Kurve  sich  hier  verandert.  Regularer  tiefer 
Schlaf  gibt  einen  schnelleren  und  grosseren  Abfall,  als  unter- 
brochener.  Larm,  unangenehme  Traume  und  Schmerzen,  auch 
wenn  sie  unbewusst  sind,  bedingen  einen  geringeren  Fall. 
Wird  der  Patient  geweckt,  so  steigt  der  Blutdruck,  und  dann 
soil  der  Blutdruckabfall  im  weiteren  Verlauf  der  Nacht  aus- 
bleiben,  selbst  wenn  der  Schlaf  wieder  tief  wird.  Das  nie- 
drigste  Druckniveau  wurde  individuell  verschieden  gefunden, 
was  man  mit  den  individuellen  Verschiedenheiten  in  der  Puls- 
frequenz  verglich  und  ihnen  zur  Seite  stellte.  —  Das  Sinken 
des  Blutdruckes  muss  als  ein  Versuch  der  Natur,  zu  schtitzen 
und  bewahren,  aufgefasst  werden.  tjbrigens  nehmen  die  Verf. 
keinerlei  Stellung  zur  Frage  der  Genese  des  Blutdruckfalles. 
Sie  glauben,  dass  die  Untersuchungen  praktische  klinische 
Bedeutung  erhalten  konnen,  da  die  Ergebnisse  darauf  hinwei- 
sen,  dass  es  mehr  die  psychische,  als  die  korperliche  E,uhe  ist, 
die  herabsetzend  auf  den  Blutdruck  wirken  kaun,  und  gleich- 
zeitig  betonen  sie,  dass  man  dem  Einfluss  der  »Nervositat»  auf 
den  Blutdruck  nicht  geniigend  Gewicht  beigelegt  hat.  Meh- 
rere  Versuche,  mit  Chloral  und  Bromkalium  hohen  Blutdruck 
dauernd  herabzusetzen  und  so  dem  »sleep  drop*,  »therapeutische 
Bedeutung»  zu  geben,  zeigten  keine  deutliche  Wirkung. 

Das  Ergebnis  der  bisher  iiber  das  Verhalten  des  Blutdruckes 
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im    Schlal'e    ausgefuhrten  Untersuchungen  konnen  wir  folgen- 
dermaassen  zusammenfassen : 

Im  Schlaf  tritt  ein  Absinken  des  Blutdruckes  ein,  das  sein 
Maximum  erreicht,  wenn  der  Schlaf  am  tiefsten  ist,  namlich 
nach  ein  bis  zwei  Stunden.  Spater  steigt  der  Druck  laiigsam 
an  bis  zum  Erwachen,  und  ist  gleicb  danach  etwas  niedriger, 
als  spater  am  Tage.  Doch  ist  der  Druck  unmittelbar  vor  dem 
Einschlafen  niedriger,  als  beim  Erwachen.  Der  Umfang  des 
Blutdruckabfalles  wird  im  allgemeinen  mit  10—45  mm.  Hg 
angegeben.  Er  ist  am  geringsten  bei  niedrigem  Blutdruck  und 
wird  mit  dessen  Steigen  grosser.  Bei  besonders  hohem  Blut- 
druck ist  er  oft  grosser  als  45  mm.  Hg.  Wird  der  Schlaf  ge- 
stort  oder  unterbrochen,  so  wird  die  typische  Kurve  unregel- 
massig.  Das  niedrigste  Blutdruckniveau  ist  individuell  ver- 
schieden. 


b)  Die  klinische  Blutdruckmessung  am  Waehen  und  am 
Schlaf enden. 

Die  libliche  klinische  Blutdruckmessung  am  AVachen  ist, 
wie  bekannt,  grossen  Fehlerquellen  ausgesetzt.  Gehen  wir 
davon  aus,  dass  die  bei  diesen  Untersuchungen  angewandte 
Methode  mit  dem  Apparat  von  Riva  Rocci  und  einer  12  cm. 
breiten  v.  Recklinghausenschen  Manschette  Werte  gibt,  die  dem 
wirklichen  Blutdruck  entsprechen,  und  dass  die  Untersuchun- 
gen technisch  einwandfrei  gemacht  werden,  dann  mtissen  diese 
Fehlerquellen  zuriickgefilhrt  werden  auf  mehr  oder  weniger 
zufallige  Variatioiien  im  Blutdruch  selber.  Eine  Reihe  Ein- 
fliisse,  die  man  in  ein  UrsachenverhaltDis  zu  diesen  Variatio- 
nen  im  Blutdruck  selbst  gebracht  hat,  haben  zum  Teil  eine 
so  geringe  Einwirkung  auf  unsere  Resultate,  dass  sie  von 
mehr  theoretischer,  als  praktisch  klinischer  Bedeutung  sind, 
—  zum  Teil  kann  man  diese  Einfliisse  durch  ein  korrektes 
und  einheitliches  Vorgehen  bei  der  Untersuchung  vermeiden. 
Hierher  gehoren  Nahrungs-  und  Fliissigkeitsaufnahme,  ther- 
mische  Einfliisse,  Stellung  des  Patienten  etc.  Von  viel  gros- 
serer  praktischer  Bedeutung  und  besonderem  Interesse  fiir  diese 
Untersuchungen  sind  die  pstjcliischen  EinivirlcungeM  auf  den 
BlutdrucJc.  Da  diese  in  merklichem  Grade  die  klinischen  R,e- 
sultate  beeinflussen,  waren  sie  der  Gegenstand  zahlreicher  Un- 
tersuchungen.    Weber  (56)  zeigte  experimentell,  dass  der  Blut- 
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druck  unter  dem  Einfluss  der  Hirnrinde  steht.  —  Bei  voU- 
standig  kurarisierten  Tieren  erhielt  er  eine  deutliche  Blutdruck- 
steigerung  durck  Reizucg  der  motoriscken  E-indenzone,  und 
gleickzeitig  eine  Erweiterung  der  peripkeren  Blutgefasse  in 
alien  Extremitaten,  nackgewiesen  durck  die  Aufzeicknung  der 
pletkysmograpkiscken  Volumenkurve.  Beim  Menscken  land  er 
Blutdrucksteigerung  beim  Hervorrufen  Yon  Impulsen,  deren 
Ausftikrung  verkindert  wnrde,  z.  B.  mit  kypnotiscker  Sugge- 
stion. Zabel  (59)  kat  diese  Verkaltnisse  klinisck  studiert.  Bei 
vier  kOrperlick  und  geistig  gesunden  Erwacksenen,  land  er  bei 
drei  Wocken  lang  taglick  ausgefiikrten  Blutdruckmessungen 
sekr  grosse  Drucksckwankungen  mit  Abweickungen  bis  zu  94 
cm.  (Wasser).  Im  Verlauf  dieser  Zeit  zeigte  sick  eine  sinkende 
Tendenz  in  der  Blutdruckskiirve,  die  dadurck  einer  lytisck  ab- 
fallenden  Temperaturkurve  aknlick  wurde.  Der  Druck  variierte 
nack  Temperament,  Stimmung  und  Gedankenarbeit  der  Ver- 
suckspersonen;  damit  bezeugen  die  Sckwankungen  ikre  psycko- 
gene  Herkunft.  —  Nur  bei  15 — 20  %  fand  er  an  einem  grosse- 
ren  Material  einigermaassen  konstante  Werte.  Er  kommt  zu 
der  AufFassung,  dass  man  mindestens  50  Einzelmessungen  an 
jeden  Patienten  anstellen  miisse,  urn  den  niedrigsten,  von  psy- 
ckiscken  Einwirkungen  am  wenigsten  beeinllussten  Wert  zu 
finden.  Zu  aknlicken  Resultaten  kommt  P.  Schrumpp  (49),  der 
besonders  die  iibrigens  allgemeine  Erfakrungstatsacke  studiert 
und  kervorkebt,  dass  der  Blutdruck  nervdser  Menscken  labiler 
ist,  als  der  anderer.  In  diesem  Zusammenkang  sind  auck  die 
Untersuckungen  iiber  den  Einfiuss  der  MiisJcelarheit  auf  den 
Blutdruck  von  Interesse.  0.  Moritz  (35),  Masing  (32)  und  S. 
KoRNFELDT  (26)  kommcn  zu  iibereinstimmenden  Ergebnissen, 
namlick,  dass  die  Steigerung  des  Blutdruckes  bei  Muskelarbeit 
zu  einem  wesentlicken  Teil  auf  psyckisckem  Einfluss  berukt. 
Die  Blutdruckkurve  und  Steigerung  bleibt  ungefakr  dieselbe, 
ob  die  ausgeflikrte  Arbeit  nun  gross  oder  klein  ist,  wenn  nur 
die  aufgewandte  Willensanspannung,  (das  keisst  die  Arbeit  der 
Hirnrinde,  oder  mit  andern  Worten  die  centrale  Innervation 
der  Gefasse),  die  gleicbe  ist. 

Um  diese  psyckiscken  Einfliisse  auszusckalten,  kat  die  ge- 
nannte  kliniscke  Regel  allgemeine  Anerkennung  gefuuden,  den 
Blutdruck  zu  wiederkolten  Malen  nackeinander  zu  messen,  um 
den  niedrigsten  und  konstanten  "Wert  zu  linden  und  zu  be- 
nutzen,    und   nicht    den    Mittelwert    der    gefundenen    Zaklen. 
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Zabels  (59)  oben  angefiihrte  Forderung  nach  50  Einzelmessun- 
gen  lasst  sich  in  der  Praxis  nicht  durchfuhren.  Wir  mtissen 
iiberhaupt  immer  damit  rechnen,  dass  die  psychischen  Ein- 
flusse  sich  geltend  machen  werden,  und  zwar  verscliieden  stark, 
sowohl  von  Fall  zu  Fall  bei  demselben  Icdividuum,  als  aucb 
variierend  bei  den  verschiedenen;  nicht  nur  starker  bei  nervo- 
sen,  als  bei  psychisch  normalen  Menschen,  sondern  auch  bei 
den  letzteren  in  verschiedenem  Grade,  je  nach  Temperament^ 
Stimmimg,  Gredankenarbeit.  Halt  man  sich  diese  Verhaltnisse 
vor  Augen,  so  erscheint  es  sebr  vernunftgemass,  die  kliniscbe 
Blutdruckmessung  am  Schlafenden  auszutuhren. 

Wahrend  des  Schlafes  wird  der  centrale  Teil  des  Gebirns, 
der  beim  wachen  Menschen  bestandig  Impulse  zu  den  vaso- 
motorischen  Centren  schickt,  ausser  AVirksamkeit  gesetzt  sein. 
Die  dadurch  bedingt  gewesenen  und  in  jedem  Einzelfalle  un- 
berechenbaren  Fehlerquellen  mtissen  dann  ausgeschaltet,  oder 
jedenfalis  bedeutend  verringert  werden  konnen.  Aber  nicht 
nur  die  durch  die  cortex  cerebri  vermittelten  Impulse  hOren 
ganz  oder  teilweise  in  ihrer  Wirkung  auf.  Auch  unabhangi^ 
vom  Gehirn  wird  die  im  Schlafe  eintretende  absolute  oder  rela- 
tive Ruhe  der  Organe  von  sich  aus  schon  die  vasomotorischen 
Centren  beim  Schlafenden  in  sehr  viel  einheitlichere  Verhalt- 
nisse bringen,  als  beim  Wachen.  Hierzu  kommt,  wie  aus  den 
Versuchen  am  Goltzschen  Hunde  hervorgeht,  dass  auch  diese 
Centra  selber  »schlafen»,  d.  h.  ihr  tonus  veringert  wird  und 
die  Reizbarkeit  gegeniiber  Einwirkungen  inneren  und  ausse- 
ren  Ursprungs  sich  abstumpft.  Dies  muss  dazu  beitragen,  dass 
die  Reize,  die  trotz  des  Schlafes  noch  wirken,  sich  nur  in  ge- 
ringem  Grade  geltend  machen. 

Die  fttr  die  Blutdruckmessung  am  Wachen  aufgestellte  Re- 
gel  muss  auch  fiir  die  Untersuchungen  am  Schlafenden  gelten. 
Der  niedrigste  gefundene  Wert  muss  als  der  richtigste  gelten, 
als  der  von  zufalligen  Einwirkungen  am  wenigsten  veranderte 
Blutdruck.  Die  schon  besprochenen  Untersuchungen  liber  Blut- 
druck  wahrend  des  Schlafes  zeigen,  dass  der  Blutdruckfall  am 
grossten  im  tiefen  Schlafe  ist,  hier  findet  sich  der  niedrigste 
Wert.  Mehrere  dieser  Arbeiten  heben  hervor,  worauf  schon  Mosso 
(citiert  nach  9)  1882  aufmerksam  machte,  ^dass  bei  dem  Leicht- 
schlafenden  alle  Reize  von  aussen  auf  die  Ergebnisse  einwir- 
ken;  jede  Bertihrung,  Larm  u.  s.  w.  macht  im  Experiment  so- 
fort  einen  Ausschlag  durch  Veranderung  von  Atemzugen,  Ge- 
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fas3kontraktionen,  Herzschlag  und  Blutdruck.»  Dass  auch 
Trdunie  blutdruckerhohend  wirken,  zeigten  F.  Klemperer  und 
E.  Weber  (23).  Sie  stellten  ihre  Versnche  an  einem  in  kyp- 
notischem  Schlafe  befindlichen  Manne  an;  wahrend  desselben 
wnrden  ihm  Vorstellungen  von  einer  Arbeit  beigebracht,  und 
das  verursachte  eine  Blutdrucksteigerung  von  178  auf  210  cm. 
Wasser  in  der  art.  brachialis,  von  derselben  Dauer  wie  die 
Bewegungsvorstellung.  —  Es  gilt  also,  den  Blutdruek  im  tiefen, 
ungestorten  Schlafe  zu  messen;  konnen  wir  das  erreichen,  so 
mtissen  wir  annebmen,  dass  der  Sclilaf  viel  einheitlichere]  Un- 
tersuclmngshedingiingcn  hietet,  als  der  7cache  Zusfand,  und 
damit  nicht  nur  em  Ah  fallen  des  Blutdruches  hedingt,  sondehi 
auch  ein  Ausgleichen  des  heim  Wachen  vorhandenen  indivi- 
duellen  Variationen.  —  Wie  ieh  weiterbin  zeigen  werde,  lasst 
sicb  die  Messung  wabrend  des  Scblafes  aucb  praktiscb  durcb- 
fiibren. 


c)  Das  bei  der  Untersuchung  angewandte  Verfahren. 

Um  ein  Material  mit  moglicbst  tiefen  und  gleicbartigem 
Scblafe  zu  erbalten,  beacbtete  icb  folgende  Regeln: 

1)  Nur  Patienten  mit  naturlichem,  gutem  Scblafe  warden 
untersucbt. 

2)  AUe  Untersucbten  bekamen  vor  der  Untersucbung  0,5 
(Kinder  0,3)  Veronal. 

3)  Als  gegltickt  gait  die  Untersuchung,  wenn  der  Patient  bei 
der  Messung  selbst  nicht  reagierte.  Icb  babe  also  nicht  be- 
riicksichtigt,  ob  er  danach  aufwacbte,  was  verhaltnismassig  oft 
vorkommt. 

4)  Jeder  Patient  wurde  am  mindestens  zwei  verscbiedenen 
Tagen,  oft  baufiger,  wachend  und  scblafend  untersucbt. 

5)  Die  Manschette  des  Apparates  wurde  angebracht,  bevor 
der  Patient  scblief,  ebenso  die  Untersuchung  selbst  so  still  und 
schnell  als  moglich  ausgeflihrt. 

Im  iibrigen  sei  liber  die  Untersuchung  noch  folgendes  be- 
merkt:  Verwandt  wurde  der  Apparat  von  Riva  Rocci  (Stille- 
Werners  Modell)  und  v.  Recklingbausens  12  cm  breite  Man- 
schette. —  Nacbts  wurde  das  Quecksilbermanometer  mit  einem 
elektriscben  Taschenlampchen  beleuchtet,  wodurch  man  eine 
direkte  Beleuchtung  des  Patienten  vermeiden  kann.  Alle  Pa- 
tienten wurden  zuerst  nachmittags  zwischen  6  und  7  Ubr,  im 
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Bett,  untersuctit,  wobei  sie  alle  ganz  wach  waren.  Zwischen 
7  und  7,30  Uhr  wurde  Veronal  in  einem  halben  Glas  warmen 
"\t\'asser  gegeben.  Die  Manschette  blieb  dann  liegen  flir  die 
darauf  folgende  Untersnchung  ein  bis  zwei  Stunden  nach  Be- 
ffinn  des  Scblafes. 

Die  Untersnchung  betrifFt  den  sysfolisclien  DrucJc.  Er  wurde 
bei  fallendem  Manometerdruck  abgelesen  beim  ersten  zuriick- 
kehrenden  Puis  in  der  art.  radialis.  Der  Druck  wurde  stets 
mebreremale  hintereinander  gemessen,  wobei  zwischen  jeder 
Ablesung  die  Luft  aus  der  Manschette  gelassen  wurde.  Wie 
schon  gesadt,  wurde  nur  der  niedrigste  Blutdruck  bei  Tag  wie 
bei  Nacht  berticksichtigt,  einerlei,  ob  diese  Werte  sich  im  Ver- 
lauf  derselhen  24  Stunden  fanden  oder  nicht.  In  einer  Reihe 
von  Fallen  wurde  gleichzeitig  der  diastoUsche  DrucTc  gemessen 
nach  der  oscillatorischen  ]\Iethode  (Korotkows  auskultatorische 
Methode  liess  sich  schlecht,  ohne  den  Schlafenden  zu  storen, 
anwenden).  Zur  Registrierung  der  Oscillation  wurde  nach  0. 
ScHEELS  (47)  Anweisung  das  Quecksilbermanometer  verbun- 
den  mit  einem  feinen  Metallmanometer  (Modell  von  Hill  und 
Barnard).  AVenn  dessen  Xadel  bei  fallendem  Druck,  in  der 
Regel  plotzlich,  von  grossen  zu  kleinen  oscillierenden  Aus- 
schlagen  tibergeht,  wurde  der  Druck  am  Quecksilbermanometer 
abgelesen.  —  Schliesslich  wurde  bei  einem  Teil  der  Falle  vor 
und  nach  dem  Eintreten  des  Schlafes  der  Puis  gezahlt.  wor- 
iiber  spater  naheres. 

Die  Amvendung  des  Veronals  verlangt  noch  nahere  Bespre- 
chung. 

Bei  vielen  Kindern  und  einem  Teil  der  Erwachsenen  liess 
sich  der  Blutdruck  messen,  ohne  dass  der  Schlaf  der  Patien- 
ten  gestort  wurde.  Bei  vielen  andern  dagegen  stellte  sich  der 
Schlaf  in  Erwartung  der  bevorstehenden  Untersnchung  oder 
aus  der  anderen  Griinden  erst  spat  ein;  oder,  wenn  der  Patient 
schlief,  so  wurde  er  wahrend  der  Messung  unruhig,  machte 
abwehrende  Bewegungen  u.  s.  w.  und  erwachte  oft  ganz.  Xach 
einer  Reihe  von  Yersuchen  hielt  ich  es  daher  flir  ndtig,  wie 
gesagt,  zum  Gebrauch  von  Veronal  in  alien  Fallen  tiberzuge- 
hen,  wodurch  diese  Misstande  in  auffallendem  Grade  vermin- 
dert  wurden. 

Die  Wirkungen  des  Veronals  auf  den  Kreislauf  wurden  na- 
mentlich  von  Jakobi  und  Romer  (21)  studiert.  Bei  ihren  ex- 
perimentellen  Tieruntersuchungen  finden  sie,  dass  das  Veronal 

26 — 211072.   Acta  med.  Scandinav.    Vol.  L  V. 
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ebenso  wie  die  iibrigen  Mitglieder  der  Alkohol-  und  Chloro- 
formgruppe  in  toxischen  Dosen  durch  Lahmung  der  Atmung 
und  Insuflicienz  des  Kreislaufs  totet.  Dabei  tritt  ein  Absin- 
ken  des  Blntdruckes  ein,  das  verursacht  Avird  durch  eine  spe- 
ciniscbe  und  eigenartige  Gelasslalimung,  die  teils  das  Centrum, 
teils  die  peripheren  Gefasse  triift.  Bei  AVarmbliitern  bilden 
besonders  die  peripheren  Gefasse,  wahrscheinlich  die  Kapilla- 
ren,  den  AngriiFspunkt  fiir  das  Veronal,  wahrend  sich  die  cen- 
trale  Wirkung  bei  diesen  Tieren  wenig  geltend  macht.  Aaf 
das  Herz  hat  das  Veronal  dagegen  keine  merkbare  Wir- 
kung. 

Selbst  wenn  das  Veronal  in  den  hier  gebrauchten  Mengea 
auf  den  Blutdruck  einwirkte,  miissen  wir,  da  es  immer  auf 
dieselbe  Weise  und  in  derselben  Dosis  gegeben  wurde  (0,5  fiir 
Erwachsene  und  0,3  fiir  Kinder),  doeh  davon  ausgehen  kon- 
nen,  dass  eine  solche  Wirkung  im  grossen  und  ganzen  sich  in 
alien  Fallen  gleichmassig  geltend  macht,  und  dass  die  gefun- 
denen  Blutdruckswerte  trotzdem  mit  einander  yerglichen  wer- 
den  konnen.  Immerhin  ist  es  wenig  wahrscheinlich,  dass  sich 
hier  eine  solche  Veronalwirkung  i  merkbaren  Grade  geltend 
gemacht  habeu  soil,  denn  der  Abfall  des  Blutdruckes  im  Vero- 
nalschlaf  scheint  nicht  nennenswert  grosser,  als  wie  man  ihn 
bei  tiefem,  natiirlichem  Schlafe  findet.  Bei  11  gut  schlafenden 
Patienten  verschiedenen  Alters  fand  sich  namlich  in  alien  Fal 
len  ungefahr  derselbe  Blutdruckwert,  ob  Veronal  gegeben 
war,  oder  nicht.  (Durchschnittlich  100  mm.  im  nattirlichen, 
98  mm.  im  Veronalschlaf.)  Bei  mehreren  fand  ich  sogar  im 
Veronalschlaf  etwas  hohere  Werte.  Praktisch  genommen  war 
also  das  Ergebnis  unter  beiden  Versuchsbedingungen  das  glei- 
che.  Weiter  fand  sich  bei  einer  weiteren  Veronalgabe  an  zwei 
gesunde  Personen  um  12  Uhr  mittags,  bei  dem  einen,  der  auf 
blieb,  nur  eine  kleine  und  kurzdauernde  Blutdrucksenkung, 
wahrend  sie  bei  dem  anderen,  zu  Bett  liegenden,  unter  sonst 
gleichen  Verhaltnissen  eine  bedeutende  Senkung  des  Blutdruc- 
kes hervorrief,  die  den  Rest  des  Tages  anhielt,  zugleich  mit 
einer  starken  Schlafrigkeit,  die  bei  dem  ausser  Bett  belind- 
lichen  nicht  bemerkbar  war.  Weiter  habe  ich  auch  bei  Bett- 
lagrigen  beobachtet,  dass  der  Blutdruckabfall  nach  Veronal 
ausbleiben  kann,  wenn  sich  die  Schlafrigkeit  nicht  geltend 
macht.  Ich  habe  also  im  grossen  ganzen  den  Eindruck  erhal- 
ten,  dass  die  hlutdruchvermindernde  Wirhung  des  Veronals  in 


DIE    MESSUKG    DES   BLUTDRUCKS    AM    SCHLAFENDEN.  391 

den  hier  gebraucMeyi  Dosen  mit  cler  einschldfernden  parallel 
geht,  und  dass  der  BlutdrucJcabfall  im  Veronalschlafe  im  gros- 
sen  und  ganzen  derselhe  ist,  wie  im  tiefen,  naturlicJien  Schlafe. 
Wo  im  folgenden  in  Verbindung  mit  meinen  eigenen  Unter- 
suchungen  von  ScHaf  gesprochen  wird,  ist,  wenn  nicht  anders 
bemerkt,  immer  Sclilai  nach  Veronal  gemeint.  Xachdem  ich 
durch  meine  eigenen  Beobachtungen  zn  dieser  AuiFassung 
gelangt  war,  wurde  ich  aufmerksam  auf  S.  Kornfeldts  oben 
besprochene  Arbeit  ('2b).  Er  ist  darin  beziiglich  des  Trionals 
zu  dem  selben  Ergebnis  gekommen:  >'Es  ergibt  sich  .  .  .  dass 
zwar  mitunter  die  Minima  des  Blutdrucks  im  Trionalscblafe 
geringer  sind  als  die  im  nattirlichen  Schlafe,  dass  aber  in  der 
Mehrzahl  der  Falle  die  Minima  beider  Kategorien  von  einan- 
der  nicht  differieren,  ja  dass  sogar  manchmal  die  im  nattir- 
lichen Schlafe  gefundenen  Zahlen  noch  etwas  kleiner  sind  .  .  . 
Aus  diesen  Tatsachen  allein  diirfen  wir  den  Schluss  Ziehen, 
dass  der  Trionalschlaf  sich  von  dem  nattirlichen  Schlafe 
nicht  wesentlich  unterscheide.^  Diese  AufFassung  findet  er 
auch  durch  die  Tatsache  gesttitzt,  dass  2  Gramm  Trional  keinen 
grosseren  procentual  Blutdruckabfall  hervorrufen  und  keine 
tieferen  absoluten  Minimalwerte  geben,  als   1   g. 

Bevor  ich  die  Besprechung  des  Veronals  verlasse,  muss  ich 
noch  hervorheben,  dass  nie  irgend  eine  schadliche  Wirkung 
desselben  bei  der  Anwendung  bei  Erwachsenen  oder  Kindern, 
Gesunden  oder  Kranken  beobachtet  wurde. 

Da  im  Folgenden  der  systolische  Druck  im  Schlafe  dauernd 
unterschieden  und  verglichen  werden  muss  mit  dem  im  wachen 
Zustande,  mtissen  wir  diesen  Werten  kurze  Bezeichnungen 
geben.  Wir  nennen  ersteren  daher  NachtdrucTc,  letzteren  Tag- 
druclc. 


Eigene  Untersucliungen. 

I.    Uiitersuchungen  an  Patienten  mit  physiologischen 
Blutdruckwerten. 

Um  zu  sehen,  wie  sich  der  Blutdruck  wahrend  des  Schlafes 
bei  gesunden  Menschen  verhalt,  habe  ich  97  Individuen  im 
Alter  von  3  bis  einschl.  40  Jahren  untersucht.  Hiervon  sind 
33  Kinder  unter  15  Jahren.  der  Rest  (64,  wovon  34  Manner 
und  30  Frauen)  ist  als  erwachsen  gerechnet. 
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a)  Die  Erwachaenen  im  Alter  von  16 — 45  Jahren. 

Diese  wurden  unter  den  Patienten  des  Krankenhauses  aus- 
gewahlt.  Es  waren  Personen  mit  gewohnlich  gutem  Schlafe, 
im  gewohnliclien  Ernarungsziistande,  ohne  Fieber  und  ohne 
klinische  Anzeichen  einer  Herz-  oder  Nierenerkrankung.  Nicht 
mitgereclinet  sind  ferner  hier  Patienten,  die  vor  weniger  als 
drei  ^"ochen  eine  iieberliafte  Erkrankung  durchgemaclit  bat- 
ten, und  Patienten,  die  auf  knappe  Diat  gesetzt  sind,  z.  B. 
Ulcuskur,  da  diese  beiden  Gruppen  nacb  anderen  Untersucbun- 
gen  (vergl.  z.  B.  0.  Scheel  47)  einen  zn  niedrigen  Blutdniek 
soUen  zeigen  konnen.  Da  das  3Iaterial  aucb  nicbt  Personen 
umfasst,  die  alter  sind,  als  45  Jabre,  mtissen  die  an  das  bo- 
bere  Alter  gekniipften  Blutdruckveranderungen  ausser  Be- 
tracbt  gelassen  werden  konnen.  Icb  gebe  also  aus  davon,  dass 
diese  Individuen  in  dem  bier  geltenden  Zusammenbange  gesund 
sind  und  bezeiebne  sie  in  der  Folge  als  normale  Menscben. 

In  der  Kurve  I  ist  der  Unterscbied  zwiscben  Tag-  und 
Nacbtdruck  an  einem  Falle  mit  gutem  Scblaf,  bei  dem  Vero- 
nal bier  nicbt  gegeben  wurde.  grapbiscb  dargestellt. 


Knrve  L 

Um  einen  Eindruck  vom  Yerlauf  der  Blutdruckkurve  wab- 
rend  des  Scblafes  zu  erbalten,  untersucbte  icb  einige  normale 
Individuen  die  Xacbt  bindurcb.  Icb  fand  ebenso  wie  frtibere 
Untersucber,  dass  der  maximale  Blutdruckabfall  sicb  ein  bis 
zwei  Stunden  nacb  Beginn  des  Scblafes  einfindet.  —  Es  ist 
jedocb  scbwierig,  den  Zeitpunkt  zu  fixieren,  wann  bei  den  ein- 
zelnen  Individuen  der  Xacbtdruck  am  niedrigsten  ist,  da  der 
Versucb  notwendigerweise  den  Scblaf  storen  muss.  —  Er  scbeint 
etwas    zu    variieren,    wobl    in    Verbindung  damit,  wie  scbnell 
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der  Schlaf  seine  voile  Tiefe  erreicht.  Es  scheint,  dass  der 
Abfall  selbst  sehr  schnell  vor  sich  gehen  kann.  So  sah  ich  an 
Normalen  ein  Abfallen  urn  20  mm.  im  Lanf  weniger  Minuten, 
nnd  beobachtete  an  einem  Hypertoniker  einen  Fall  um  85  mm. 
nach  balbsttindigem  Schlaf.  —  Der  Blutdruck  beginnt  mei- 
stens  nach  Mitternacht  anzusteigen  und  hat  am  nachsten  Mor- 
gen  noch  nicht  seinen  Wert  vom  Abend  erreicht.  Doch  linden 
sich  viele  Ausnahmen  von  diesem  Typus,  wahrscheinlich  auf 
Grund  der  Storungen  des  Schlafes  durch  die  vorgenommenen 
Messungen:  es  ist  liberhaupt  schwierig,  zusammenhangende 
Kurven  zu  bekommen. 

Ein   im  grossen  und  ganzen  typisches  Beispiel  flir  die  Blut- 
druckschwankungen  diirfte  wohl  die  Knrve  II  zeigen: 


^^ii^ 


lA 


¥  h  SI0I2Z^  6  3 10 Ik 


riu^u^-.IO  12 2  ^6  J  lOl, 


y  ^  /  k1/22  ^Jod  10  Ik 


TR 


Kurve   II. 

Der  Patient,  der  drei  Tage  lang  alle  zwei  Stunden  gemessen 
wurde,  hatte,  wie  man  sehen  wird,  eine  leichte  Hypertonic  in 
der  Reconvalescenz  nach  einer  akuten  Nephritis,  und  gehort 
daher  eigentlich  nicht  hierher;  aber  davon  abgesehen,  glaube 
ich,  dass  die  Form  der  Blutdruckskurve  charakteristisch  ist. 
Der  Patient  schlief  sehr  fest  und  machte  taglich  ein  Mittags- 
schlafchen  (xHalbschlaf^?),  so  wie  es  die  Kurve  zeigt. 

In  der  Regel  wird  das  Blutdruckminimum  bei  der  selben 
Person  von  Nacht  zu  Nacht  nur  wenig  variieren,  sofern  der 
Schlaf  tief  ist.  Meist  handelt  es  sich  um  Schwankungen  von 
5  mm.  und  weniger,  —  einer  Zahl,  die  also  noch  innerhalb 
der  Grenzen  der  Fehlerquellen  liegt.  Doch  sind  Abweichun- 
gen  von  10 — 20  mm.  von  einer  Nacht  zur  anderen  keine  Sel- 
tenheit.     Auffallend    haufig  fanden  sich  die  hoheren  Werte  in 
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der  ersten  Xacht.  ]\Ieist  wird  dann  der  Schlaf  deutliches  Ge- 
prage  von  Unruhe  zeigen.  Doch  kann  es  auch  vorkommen, 
dass  das  Absinken  des  Blutdruckes  selbst  bei  anscheinend  tie- 
fern  Scblafe  geringer  ist,  als  in  den  folgenden  Xacbten.  Dies 
kann  jedoch,  wenn  schon  seltener,  auch  in  den  folgenden  Xach- 
ten  der  Fall  sein.  Anch  in  diesen  Fallen,  wenn  also  der  Schlaf 
anscheinend  gut  ist,  mlissen  wir  anuehmen,  dass  das  verhalt- 
nismassig  geringere  Sinken  des  Blutdrucks  auf  leichtem  Schlaf 
beruht,  der  seine  natiirliche  Erklarung  in  der  Spannung  findet, 
die  wohl  bei  den  meisten  Menschen  durch  diesen  ungewohn- 
ten  » Schlaf versuch»  hervorgerufen  wird.  Die  Bedeutung  der 
Messung  in  mehreren  KSchten  liegt  nicht  zum  wenigsten  darin, 
dass  die  Patienten  sich  an  die  Untersuchung  gewohnen.  In 
dieser  Verbindung  sei  auch  daran  erinnert,  dass  es  durch  aus- 
sere  Betrachtung  nicht  moglich  ist.  sich  ein  Bild  von  den  ver- 
schiedenen  Graden  der  Schlaftiefe  zu  verschafFen,  wenn  erst 
der  Patient  schlaft  und  bei  der  Untersuchung  nicht  reagiert. 
Erwacht  der  Patient,  so  steigt  der  Druck  rasch  urn  10  —  15 
mm.,  erreicht  aber  selten  den  AVert  vom  Abend.  In  andern 
Fallen  wieder  steigt  er  nicht,  selbst  wenn  die  Patienten  die 
Augen  aufschlagen.  Geschieht  das  Erwachen  plotzlich,  wie 
wenn  die  Patienten  —  meist  Frauen  —  erschreckt  werden,  so 
sah  ich  den  Druck  bedeutend  iiber  den  abendlichen  Ausgangs- 
wert  steigen. 

Diese  Erfahrungen  zeigen,  dass  es  nicht  immer  so  leicht  ist, 
den  minimalen  Blutdruckwert  wahrend  des  Schlafes  zu  finden. 
Sie  beweisen  die  Xotwendigkeit,  mehrere  Nachte  lang  zu  unter- 
suchen  und  erklaren  auch  zu  einem  wesentlichen  Teil  die  wel- 
ter unten  zu  besprechenden  Verschiedenheiten  zwischen  mei- 
nen  Ergebnissen  und  denen  friiherer  Untersucher.  Diese  wid- 
meten  ihre  Aufmerksamkeit  besonders  der  Grosse  des  Blut- 
druckfalles  in  den  einzelnen  Nachten,  seiner  Dauer  und  Ab- 
hangigkeit  vom  Schlafe,  wahrend  ich  Gewicht  darauf  legte. 
durch  mehrere  Tage  dauernde  Messungen  den  Minimalwert  zu 
finden.  und  damit  nur  der  fiir  die  Messung  am  Wachen  all- 
gemein  anerkannten  klinischen  Regel  folgte. 

Tabelle  I  enthalt  das  Material  der  erwachsenen,  normalen 
Individuen.  AVir  sehen,  dass  alle  zusammen  eine  durchschnitt- 
liche  Blutdrucksenkung  von  24  mm.  haben.  Die  entsprechende 
Zahl  ist  fiir  Manner  26  und  fiir  Frauen  21  mm.  Wahrend 
beim   Tagdruck  zwischen  Mannern  und  Frauen  eine  Differenz 
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Tabelle  I. 


Zusammen. 

Manner. 

Fraaen 

Zahl 

64 

34 

30 

Tagdrnck  .... 

115 

120 

109 

Nachtdruck  .    .    . 

91 

94 

88 

Diiferenz   .... 

24 

26 

21 

vou  11  mm.  (120 — 109)  besteht,  betragt  diese  beim  Nachtdruck 
nur  6  mm.  (94 — 88).  Der  hier  nachgewiesene  Unterschied  im 
Tagdruck  der  beiden  Geschlechter  gleicht  sich  also  im  Scblaf 
etwas  aus.  —  Nun  baben  jedoch  mehrere  frlihere  Untersucher, 
z.  B.  0.  ScHEEL  (47)  und  Tavaststjerna  (52)  an  grosserem  Ma- 
terial nachgewiesen,  dass  der  Unterschied  im  Tagdruck  der  bei- 
den Geschlechter  5 — 6  mm.  betragt,  und  es  ist  anzunehmen, 
dass  diese  Diiferenz,  die  also  mit  meiner  am  Schlafenden  ge- 
fundenen  tibereinstimmt,  die  richtige  ist.  wahrend  die  von  mir 
gefundene  Differenz  von  11  mm.  beim  Tagdruck  wahrschein- 
lich  zu  gross  ist.  —  Ich  fiihre  dies  an.  um  zu  zeigen,  dass  die 
Untersuchung  trotz  aller  angewandten  Sorgfalt  anscheinend  bei 
der  Messung  am  Wachen  hat  ein  fehlerhaftes  Resultat  geben 
konnen  —  das  Material  war  nicht  gross  genug,  um  alle  Feh- 
lerquellen  auszugleichen  — ,  wahrend  ich  bei  der  Messung  des- 
selben  Materials  im  Schlafe  den  richtigen  Wert  fand.  Das 
deutet  darauf  hin,  dass  die  Fehlerquellen  sich  beim  Wachen 
starker  geltend  machen,  als  beim  Schlafenden. 

Um  zu  sehen,  wie  sich  Tag-  und  Nachtdruck  zu  einander 
verhalten,  sind  in  Tabelle  II  Manner  und  Frauen  ftir  sich  in 
zwei  Gruppen  geteilt  aufgefiihrt,  und  zwar  die  eine  Gruppe 
mit  verhaltnismassig  hohem  Tagdruck  —  Manner  mit  und 
tiber  120  mm,  Frauen  mit  und  iiber  110  mm.  —  die  andere 
mit  dem  niedrigeren  Tagdruck. 

Diese  Zusammenstellung  zeigt  als  bemerkenswertes  Ergeb- 
nis,  dass  innerhalb  jeden  Geschlechtes  diese  beiden  Gruppen 
praktisch  genommen  denselben  Wert  fur  den  Nachtdruck  auf- 
weisen,  indem  der  Blutdruckfall  in  den  Gruppen  mit  hohem 
Tagdruck  bald  doppelt  so  gross  ist,  wie  in  denen  mit  niedri- 
gem  Tagdruck.  Der  Nachtdruch  in  diesen  Gruppefti  ist  also 
derselbe,    oh  der  Tagdruch  hocJi  oder  niedrig  ist.     Man  konnte 
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TabeUe  n. 


yi  a  n 

n  e  r. 

F  r  a 

u  e  n. 

Zahl 

18 

16 

17 

13 

Der  Tagdruck  aller  ist 

nnter  120 

120  und  dar- 
iiber 

nnter  110 

110  nnd  dar- 
iiber 

Dnrchschn.  Tagdrnck  . 

113 

127 

102 

116 

Durchschn.     Xadit- 
druck    

94 

94 

87 

88 

Differenz 

19 

33 

15 

28 

denken,  dass  wir  hier  einer  Zufalligkeit  des  Materiales  gegen- 
tiber  stehen,  so  dass  eine  grossere  Anzahl  von  Untersuchungen 
ein  anderes  Resultat  geben  wiirde.  Bei  naherer  Betrachtung 
zeigen  jedocli  die  Blutdrucke  der  einzelne  Individuen  so  tiber- 
einstimmende  Werte,  dass  diese  Moglichkeit  ausgeschlossen 
werden  kann.  A-^on  den  64  untersuchten  Patienten  baben  nam- 
lich  59  einen  Nacbtdruck.  der  nur  5  mm,  meist  weniger  (0 — 
1 — 2 — 3  mm.)  vom  Mittelwert  abweicbt.  Bei  den  restlicben 
fiinf  betragt  die  Abweicbung  teils  liber,  teils  unter  den  Mittel- 
wert:  6,  6,  7,  8  und  9  mm.  Diese  Abweicbungen  konnen 
dureb  Unregelmassigkeiten  der  angewandten  Teebnik  verscbul- 
det  sein,  man  kann  sie  aucb  auf  Unterscbiede  in  der  Tiefe  des 
Scblafes  bezieben,  und  dann  vielleicbt  dureb  nocb  bauligere 
Messungen  jedes  einzelnen  vermeiden.  Die  in  tecbniscben  Un- 
regelmassigkeiten  liegenden  Febler  veranscblagt  Scheel  (47) 
auf  weniger  als  5  mm.  bei  Blutdruck  um  100  mm.  Man  muss 
annebmen,  dass  diese  Fehler  sicb  am  Scblafenden  ebenso  sebr 
geltend  macben,  wie  am  Waeben.  Die  Manscbette  kann  sicb 
namlicb  leicbt  etwas  verscbieben,  wenn  sie,  wie  es  bier  der 
Fall  ist,  mebrere  Stunden  um  den  Arm  liegen  muss.  Ausser- 
dem  muss  der  Patient  wabrend  des  Scblafes  in  der  Stellung 
gemessen  werden,  die  er  selber  wablt,  bald  auf  dem  Riicken, 
bald  auf  der  Seite,  wobei  sicb  die  Lage  der  Hand  zum  Her- 
zen  leicbt  veiandert.  Solcbe  Momente  konnen  von  einer  Un- 
tersucbung  zur  anderen  kleine  Druckvariationen  bedingen. 
(Vergl.  Horner  17). 

Selbst  wenn  man  also  glaubt,  dass  die  bier  gezeigten  Unter- 
scbiede im  Nacbtdruck  auf  diesen  tecbniscben  Feblern  und  auf 
Tiefenunterscbieden  des  Scblafes  beruben  konnen,  und  sie  zum 
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Teil  auch  wirklich  darauf  beruhen,  so  deuten  doch  gewisse 
Umstande  darauf  hin,  dass  diese  kleinen  Differenzen  der  Aus- 
druck  sind  flir  eine  reelle  Verschiedenheit  im  Nachtdruck  der 
einzelnen  Individuen.  In  diese  Richtung  zeigt  der  nachgewie- 
sene  Unterschied  im  Nachtdruck  bei  Mannern  und  Frauen,  iind 
die  spater  zu  besprecheade  Vermehrung  des  Nacbtdruckes  wabr- 
end  des  "VVacbstums,  eine  Tatsacbe,  die  zeigt,  dass  die  Entwick- 
lung  des  Korpers  —  vermutlicb  speciell  des  Blutgefasssytems  — 
Bedeutung  lur  die  Hobe  des  Blutdrucks  bat.  Darum  mtissen 
aucb  die  gezeigten  Unterscbiede  im  Nacbtdruck  innerbalb  jeden 
Gescblecbtes  —  soweit  sie  nicbt  auf  die  oben  genannten  Febler- 
quellen  zuriickzuflibren  sind  —  abnlicben  Unterscbieden  in  der 
korperlicben  Entwicklung  zugeschrieben  werden.  Aber  was  im 
konkreten  Falle  eine  Abweicbung  vom  Mittelwert  bedeute,  — 
feblerbafte  Messung  oder  wirklicbe  Biutdruckveranderung,  — 
baben  wir  kein  Mittel,  zu  entscbeiden.  Icb  babe  untersucbt, 
ob  zwiscben  dem  Gewicht  und  dem  Nacbtdruck  dieser  Individuen 
innerbalb  jeden  Grescblecbtes  ein  bestimmtes  Verbaltnis  bestebt, 
konnte  aber  keinen  Anbaltspunkt  dafiir  linden.  AVenn  man 
also  aucb  rein  tbeoretiscb  nicbt  sagen  kann,  dass  alle  Indi- 
viduen desselben  Grescblecbtes  in  jlingerem  Alter  denselben  Wert 
fiir  den  Nacbtdruck  baben,  spielen  praktiscb  kliniscb  genommen 
die  kleinen  individuellen  Variationen  keine  RoUe.  Icb  kann 
daber  meine  Ergebnisse  folgendermassen  zusammenfassen: 

Bei  normalen  erivaclisenen  Menschen  im  Alte?'  von  45  Jahren 
und  darunter,  finden  ivir  hei  Messung  in  zivei  oder  melir  Ndcli- 
ten  hei  tiefen  Schlaf,  dass  der  Blutdruch  unahlidngig  von  sei- 
ner Hohe  am  Tage  auf  ein  Niveau  fdllt,  das  fur  den  Mann 
um  94  mm  und  fiir  die  Frau  um  88  mm  liegt,  und  dass  Ab- 
weichungen  von  dieser  Mittelzalil  sehr  gering  sind,  in  der 
Regel  Meiner  als  5  mm,  und  nie  iiber  9  mm. 

Wenn  Brooks  und  Caroll  (4)  in  diesem  Punkt  zu  einem 
entgegengesetzten  Resultat  gekommen  sind:  »Das  Niveau  des 
niedrigsten  Blutdrucks  im  Scblafe  ist  individuell  verscbieden>, 
so  ist  die  Ursacbe  dieser  wesentlicben  Meinungsverscbiedenbeit 
leicbt  nacbzuweisen.  Es  siebt  namlicb  so  aus,  als  wenn  diese 
Verf.  (deren  Darstellung  sebr  summariscb  ist)  nicbt  die  mit 
dem  boberen  Alter  eintretenden  Blutdruckveranderungen  beriick- 
sicbtigt  baben  und  ausserdem  in  diesem  Zusammenbang  Nor- 
male  und  Hypertoniker  unter  demselben  Gesicbtspunkt  betracb- 
teten.     Dass    diese  Momente  von  entscbeidener  Bedeutung  fiir 
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das  Blutdruckniveau  wahrend  des  Schlafes  sind,  werden  wir 
spater  besprechen.  Eine  grosse  Rolle  spielt  auch'  der  Umstand, 
dass  von  ihnea  kein  Veronal  angewandt  und  iiberhaupt  keine 
strenge  Forderung  an  die  Gtite  des  Schlafes  gestellt  wurde. 
Auch  S.  KoRXFELDT  (25),  der  ira  tilDrigen  das  Blutdruckmini- 
mum  zu  finden  versuchte  und  wie  erwahnt,  Trional  benutzte, 
scheint  dabei  die  genannten  Verhaltnisse  nicht  in  Betracht 
gezogen  zu  haben.  Sein  Material  besteht  ausserdem  aus  Gei- 
steskranken,  bei  denen  man  annehmen  muss,  dass  der  Schlaf 
trotz  der  Anwendung  von  Trional  mangelhaft  gewesen  ist. 

Bei  Messungen  am  Wachen  kann  man,  wie  bekannt.  nicht 
entsprechende  Xormalwerte  t'tir  den  systolischen  Blutdruck  auf- 
stellen.  Selbst  bei  korrekt  ausgefuhrten  Messungen  finden  sich 
grosse  individuelle  Variation  en,  nach  den  meisten  Verfassern 
zwischen  95  und  140  mm.  Tavaststjerna  (52)  findet  bei  180 
Dienstpflichtigen  im  Alter  von  22 — 25  Jahren  90—152  mm; 
die  Mehrzahl,  81  %,  hatte  einen  Blutdruck  zwischen  101  und 
130  mm,  wahrend  der  Rest,  19  '»,  Werte  zeigte,  die  iiber  oder 
unter  diesem  Mittelgrenzen  lagen.  F.  Krauss  (27)  setzt  die 
Werte  auf  125 — 140  mm  bei  Soldaten.  Hensen  (13)  bat  die 
Grenzen  bei  beiden  Geschlechtern  mit  100 — 160  mm  get'unden 
(schmale  Manschette).  P.  F.  Holst  (16)  stellt  die  Normalgrenzen 
mit  100 — 140  mm  auf.  Bei  meinem  eigenen  Material  sind  die 
ausseren  Grenzen  110 — 135  mm  fiir  Manner  und  97 — 120  mm 
flir  Frauen.  AVie  man  sieht,  gibt  die  normale  Variationsbreite 
einen  sehr  grossen  Spielraum,  und  Tagdruckwerte,  die  inner- 
halb  dieser  Grenzen  liegen,  konnen  im  Einzelfall  pathologisch 
erhohten  Blutdruck  bedeuten,  ohne  dass  wir  diesen  als  solchen 
erkennen  konnen.  Dieser  Umstand  hat  viel  dazu  beigetragen, 
den  praktischen  Nutzen  der  Blutdruckmessung  zu  verringern. 
Wie  P.  F.  Holst  (16)  es  ausdriickt:  »Isoliert  sagt  die  Zahl  (ftir 
den  Blutdruckswert)  wenig  —  wenn  sie  nicht  sehr  hoch  oder 
sehr    niedrig   ist  — ,  sie  muss  mit  den  iibrigen  Resultaten  zu- 

sammengenommen    werden »     Es  ist  klar,  dass  die  hier 

besprochenen  individuellen  Variationen  im  physiologischen  Tag- 
druck  sich  geltend  machen  milssen  in  der  Diskussion  iiber  die 
Frage,  von  welcliem  AVert  an  man  einen  Druck  fiir  patholo- 
gisch erhoht  rechnen  soil.  A^olhard  (55)  stellt  110 — 120  mm 
als  Xormahvert  fiir  Erwachsene  auf  und  meint,  dass  bei  der 
akuten  Nephritis  und  bei  jungen  Menschen  schon  kleine  Stei- 
gerungen    Aufmerksamkeit    fordern.      A^on    beginnender    oder 
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leichter  Hypertonie  bei  alteren  Personen  spricht  er  erst,  wenn 
sich  der  Blutdriick  dauernd  auf  uber  140  mm  halt,  was  immer 
viele  Beobachtungen  voraussetzt,  nm  znfallige  Fehler  auszu- 
schliessen.  F.  Munk  (37)  widerspricht  dem.  G-anz  allgemein 
findet  er  Blutdruckwerte  von  120—150  mm  (bei  Frauen  etwas 
niedrigere  Zahlen)  im  Alter  von  35—50  Jabren,  in  denen  die 
gutartige  Hypertonie  sich  ausbildet  und  in  Erscheinung  tritt, 
ohne  dass  Anzeichen  von  Arteriosclerose  oder  Herzhypertrophie 
vorhanden  zu  sein  brauchen.  Er  kann  daher  Volhards  Nor- 
malwert  von  110—120  mm  nicht  anerkennen  und  ist  der  Mei- 
nung,  dass  man  selbst  bei  einem  konstanten  Blutdruck  von 
3^40^150  mm  bei  einem  kraftigen  Mann  mittleren  Alters  nicht 
von  pathologischer  Hypertonie  sprechen  darf.  Ahnlicher  Auf- 
fassung  ist  Strauss  (51).  Er  setzt  die  Grenze  auf  150  mm. 
Bei  Erwachseneu  findet  er  den  Wert  zwischen  100—130  mm 
liegend,  aber  weil  der  Druck  infolge  ausserer  und  innerer  rein 
zufalliger  Einwirkungen  urn  10—20  mm  steigen  kann,  wahlt 
er  150  mm,  als  G-renzscheide  zwischen  den  hypertonischen  und 
den  anhypertonischen  Nierenerkrankungen.  Bei  uns  stellte 
Klauss  Hansen  (12)  die  Grenze  fur  das  vorgerticktere  Alter  mit 
165  mm  auf. 

Diese  Schwierigkeiten  lassen  sich  unter  Anwendung  der 
Blutdruckmessung  am  Schlafenden  tiberwinden :  hierbei  konnen 
wie  gesagt,  im  Gegensatz  zu  den  bisher  aufgestellten  normalen 
Grenzwerten,  bestimmte  Normaliverte  fixiert  werden. 

Da  in  keinem  Falle  bei  Normalen  fiir  den  Nachtdruck  Werte 
von  iiber  99  mm  ftir  den  Mann,  und  von  93  mm  fur  die  Frau 
gefunden  wurden,  mlissen  wir  berechtigt  sein,  ftir  das  hier 
behandelte  Alter  als  Normahvert  fiir  den  Naclddruch  beim 
Mann  100  mm  oder  darunter  und  hei  der  Frau  95  mm  oder 
darunter  anzunehmen.  Um  den  zufalligen,  speciell  vom  Schlaf 
bedingten  Variationen  einen  gewissen  Spielraum  zu  geben, 
kann  man  die  Grenzen  nach  oben  gegenuber  den  pathologischen 
Steigerungen  nicht  allzu  scharf  fiihren.  Werte  ziuisclien  101 
—110  mm  hei  Mannern  und  96—105  mm  hei  Frauen  hetrach- 
ten  luir  daher  als  ziveifelhafie,  und  die  hoheren  Werte  als 
sichere  pathologische  Steigerungen. 

(Ich  habe  hierbei  abgesehen  von  dem  pathologisch  niedrigen 
Bhitdrucl%  da  dieser  fiir  die  hier  ausgefiihrten  Untersuchungen 
nicht  in  Betracht  kommt  und  tiberhaupt  von  geringerem  kli- 
nischen    Interesse  als  die  Hypertonieen  ist.     Erwahnt  sei  nur, 
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dass    bei    Normalen    die    niedrigste  Zahl  88  mm  bei  Mannern 
und  83  mm  bei  Frauen  war.) 

Im  folgenden  wird  die  Bezeichnung  Xormalwert  fur  den 
Xacbtdruck  in  der  hier  definierten  Bedeutung  gebraiicht.  Wie 
wir  spater  sehen  werden,  ist  man  mit  diesen  Xormahverten  als 
Ausgangspunkt  im  Stande,  Blutdrucksteigernngen  zu  diagno- 
sticieren,  die  sich  bei  der  Messung  am  "Wachen  der  klinischen 
Beobacbtuns:  entziehen. 


b)  Woher  kommen  die  individuellen  Variationen  im.  Tagdrucke, 
und  was  ist  die  Ursache  fiir  das  Slnken  des  Blutdruckes  im 

Schlafe? 

Diese  Untersucbungen  stellen  die  beim  Wachen  vorbandenen 
physiologiscben  Variationen  des  Tagdrackes  in  ein  neues  Licbt. 
—  Da  diese  im  Scblafe  sicb  ausgleieben,  miissen  sie  funktionel- 
len  Ursprungs  sein,  und  konnen  nicbt  bedingt  sein  durcb  viel- 
leicbt  vorbandene  pbysiologiscbe  Verscbiedenbeiten  im  anatomi- 
scben  Bau  des  Herzens  oder  der  Gefasse,  der  Blutmenge,  Visco- 
sitat,  Anzabl  der  roten  Blutkorpercben  etc.,  da  diese  Faktoren 
keinen  Yeranderungen  von  Tag  zu  Xacbt  unterliegen.  Hiermit 
soil  nattirlicb  nicbt  verneint  werden,  dass  diese  Faktoren  auf  den 
Blutdruck  einwirken  konnen.  nur  steben  die  Verscbiedenbeiten, 
die  wir  kliniscb  unter  pbysiologiscben  Verbaltnissen  beim  Tag- 
drucke beobacbten,  nicbt  zu  ibnen  im  Ursacbenverbaltnis. 

0.  ScHEEL  (47)  bracbte  diese  Variationen  in  Zusammenbang 
mit  der  Herzgrosse.  Er  kam  an  einem  erst  kliniscb,  dann  ana- 
tomiscb  untersucbten  Material  zu  folgendem  Ergebnis:  2>Bei 
normalen  Nieren  und  Herzen  iindet  man  innerbalb  Gruppen 
von  Fallen  eine  Ubereinstimmung  zwiscben  Blutdruck  und 
Herzgewicbt.  Setzt  man  voraus,  dass  der  peripbere  Wider- 
stand,  der  sicb  nicbt  direkt  eikennen  lasst,  sein  normales  Ver- 
baltnis  zu  der  Herzarbeit  in  diesen  Gruppea  bewabrt,  so  kann 
man  sagen,  dass  der  Blutdruck,  als  Ausdruck  fiir  das  Produkt 
der  Herzarbeit  und  des  Widerstandes,  in  einem  gewissen  nor- 
malen Verbaltnis  zum  Herzgewicbt  als  Ausdruck  fur  die  Herz- 
f  anktion  stebt,  einem  Verbaltnis,  das  man  die  normale  Balanze 
zwiscben  Blutdruck  und  Herzgewicbt  (eigentlicb  dem  Gewicbt 
des  linken  Yentrikels)  nennen  kann.^  Diese  AuiFassung  iiber- 
nimmt  aucb  E.  Wikner  (57).  Man  muss  annebmen,  dass  die 
Individuen.    die    mein    Material    umfasst,   ein  ebenso  verscbie- 
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denes  Herzgewicht  haben,  wie  die  von  Scheel  untersuchten. 
vSie  sind  nacli  dieser  Richtung  hin  in  keiner  Weise  ausgewahlt 
und  umfassen  Patienten  mit  verschiedener  Korperentwicklung, 
schwer  und  leicht  arbeitende.  Wenn  ein  solcbes  Balanzever- 
haltnis  zwischen  Herzgewicht  (Herzarbeit)  und  Blutdruck  be- 
stand,  musste  es  sieh  auch  im  Nachtdruck  geltend  machen. 
Da  nach  dem  vorangegangenen  dies  nicbt  der  Fall  war,  kann 
die  Herzarbeit  nicht  in  Ursachenverhdltnis  zu  den  individu- 
ellen  Variationen  beim  Tagdruck  stehen.  (Womit  nicbts  dar- 
tiber  gesagt  wird,  wieweit  im  tJbrigen  ein  Parallelismus  zwi- 
schen Herzgewicht  und  Tagdruck  besteht,  einer  Frage,  die 
ausserhalb  des  Rahmens  dieser  Arbeit  liegt.) 

Was  ist  die  Ursache  fiir  das  Sinken  des  Blutdruckes  im  Schlafe? 

Der  Blutdruck  wird,  wie  bekannt,  von  folgenden  Faktoren 
bestimmt:  1)  der  Grosse  der  Herzarbeit  (Minutenvolumen), 
2)  dem  Widerstand  in  dem  peripheren  Gefassen,  3)  der  Blut- 
menge  und  Viscositat.  Wie  gesagt,  konnen  wir  uns  eine  Ver- 
anderung  der  Menge  oder  BeschaiFenheit  des  Blutes  bei  ein- 
tretendem  Schlafe  nicht  denken.  Es  kann  sich  daher  hier  nur 
um  die  beiden  erstgenannten  Faktoren  handeln.  Eine  zuver- 
lassige  Methode  zur  Bestimmung  des  Minutenvolumens  des 
Herzens  haben  wir  nicht.  (Eine  kritische  Zusammenstellung 
der  verschiedenen  Methoden  gibt  0.  Scheel  (47),  worauf  ver- 
wiesen  sei.)  Auch  der  periphere  Widerstand  lasst  sich  nicht 
bestimmen.  Wir  sind  daher  im  wesentlichen  auf  eine  theore- 
tische  Betrachtung  der  gestellten  Frage  angewiesen. 

Einer  allgemein  physiologischen  Wiirdigung  der  Verhaltnisse 
liegt  es  am  nachsten,  das  Sinken  des  Blutdruckes  zu  erklaren 
als  Folge  einer  mit  dem  Schlaf  eintretenden  Erschlaffung  des 
Gefasstonus  und  dadurch  bedingtem  herabgesetzten  peripheren 
Widerstand.  Wir  wissen,  dass  der  Tonus  der  kleinen  Arte- 
rien,  speciell  der  Haut  und  des  Splanchnicusgebietes,  der  we- 
sentlichste  Blutdruckregulator  ist,  und  eine  wie  oben  angedeu- 
tete  Erklarung  ist  apriori  am  ehesten  vereinbar  mit  dem  ver- 
haltnismassig  grossen  und  schnell  eintretenden  Blutdruckfall, 
der  gleichzeitig  einsetzt  mit  dem  Aufhoren  aller  an  den  wachen 
Zustand  gekniipften  Impulse  von  der  Hirnrinde  und  durch  die 
Sinnesorgane  auf  die  tonisch  innervierten  vasomotorischen  Cen- 
tra. Es  liegen  auch  Beobachtungen  iiber  die  Kreislaufverhalt- 
nisse  in  Schlafe  vor,  die  diese  AulFassung  direkt  sttitzen. 
Howell  (18)  konstatierte    bei    plethysmographischer  Registrie- 
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rung  des  Hand  —  und  ArniYolumens,  dass  es  mit  eintretendem 
Schlafe  zu  einer  Erweiterung  der  peripheren  Gefasse  komnit. 
Am  grossten  fand  er  die  Blutfulle  des  Armes  1 — 1 "  4  Stunden 
nach  dem  Eintreten  des  Sehlafes.  Auf  diesem  Maximum  halt 
sie  sich  ein  bis  zwei  Stunden,  dann  folgt  ein  paar  Stunden 
lang  ein  langsames  Abnehmen,  das  in  der  letzten  halben  Stunde 
des  Sehlafes  schnell  wird.  Beim  Aufwachen  ist  das  Volumen 
des  Armes  un^efahr  so  orross,  wie  am  Abend  vor  dem  Ein- 
schlafen.  Die  plethysmographische  Kurve  folgt  also  im  gros- 
sen  und  ganzen  der  Blutdruckskurve.  Ebenso,  wie  der  Blut- 
druck  bei  schlafstorendem  Larm  u.  s.  w.  Steigerungen  auf- 
weist,  zeigt  auch  die  plethysmographische  Kurve  Spitzen  der- 
selben  Entstehung.  Diese  Untersuchung  beweist,  dass  parallel 
mit  dem  Sinken  des  Blutdruckes  eine  Erweiterung  der  peri- 
pheren Arterien  einhergeht.  In  dieselbe  Richtung  weisen  die 
spater  hier  zu  besprechenden  Beobachtungen  iiber  das  Sinken 
des  Blutdruckes  im  Schlafe  bei  Hypertonikern.  Bei  diesen  ist 
der  Blutdruckabfall  im  Schlafe  weit  grosser,  als  bei  normalen 
Individuen.  Der  Blutdruck  fallt  bis  auf  ein  Niveau,  das  sehr 
oft  innerhalb  der  physiologischen  Grenzwerte  des  Tagdruckes 
liegt.  Nach  allgemeiner  und  sicher  jetzt  von  den  meisten  an- 
erkannter  AufFassung  liegt  die  Ursache  der  Hypertonie  in 
einem  vermehrten  peripheren  AViderstand.  als  der  Folge  von 
Kontraktionen  in  den  kleinen  peripheren  Arterien,  auf  welche 
Theorie  ich  tibrigens  noch  spater  zu  sprechen  kommen  werde. 
Ein  so  grosser  Abfall  des  Blutdruckes,  wie  er  im  Schlafe  des 
Hypertonikers  eintritt,  lasst  sich  daher  schwer  anders  erklaren, 
als  damit,  dass  dieser  vermehrte  periphere  Widerstand  bei  ein- 
tretendem Schlafe  in  hohem  Maasse  abnimmt,  und  dass  dies 
bei  diesen  Fallen  die  wesentlichste  Ursache  fiir  den  Blutdruck- 
fall  ist.  Da  liegt  die  Annahme  nahe,  dass  beim  physiologischen 
Blutdruck  der  Mechanismus  der  gleiche  ist. 

Weiter  ware  daran  zu  denken,  dass  eine  verminderte  Herz- 
arbeit  (Minutenvolumen)  eine  mitwirkende  Ursache  beim  Sinken 
des  Blutdrucks  sein  konnte.  Wieweit  jedoch  die  Herzarbeit 
primar  abnimmt  —  nebengeordnet  dem  verminderten  periphe- 
ren Widerstand  — .  entzieht  sich  indessen,  soweit  man  sehen 
kann,  jeglicher  Beurteilung.  Dass  das  Herz  sekundar,  als  Folge 
des  Blutdruckfalles.  seine  Aktion  auf  ein  niedrigeres  Niveau 
einstellt,  miissen  wir  annehmen.  Untersuchungen  von  R.  Ti- 
GERSTEDT  (53)    zeigcu.    dass    das    Tvlinutenvolumen   des  Herzens 
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sich  verringert,  wenn  der  Blutdruck  infolge  verminderten  peri- 
pheren  Widerstandes  in  den  Gefassen  fallt.  Bei  erweiterten 
peripheren  Gefassen  ist  also  der  Blutdruck  niclit  allein  auf 
Grand  des  geringeren  peripheren  Widerstandes  niedrig,  son- 
dern  auch,  weil  hierbei  die  Blutzufuhr  zum  Herzen  vermindert 
ist,  womit  das  Minutenvolumen  abnimmt.  Weiter  liegen  Unter- 
suchungen  von  F.  Klewitz  (24)  vor  liber  das  Elehtrolcardio- 
gramm  wdhrend  des  Schlafes.  Aucb  diese  miissen  dahin  gedeu- 
tet  werden,  dass  das  Herz  wahrend  des  Schlafes  in  eine  Ruhe- 
phase  eintritt,  mit  einer  relativ  geringeren  Energieentfaltung, 
als  am  Tage.  Er  untersuchte  eine  Anzahl  gesunder  Indivi- 
duen  und  iindet  bei  ihnen  bedeutende  und  konstante  Verande- 
rungen  des  Elektrokardiogramms  im  Schlafe,  (meist  wurde  vor- 
her  0,5  Veronal  gegeben).  Die  nachgewiesenen  Veranderungen 
beruhen  auf  einer  Verlangerung  der  Herzrevolte:  diese  Ver- 
langerung  betrifFt  stets  Vorkammer  und  J^amvaer systole  (P.  R. 
Intervall);  dagegen  verhalt  sich  die  Diastole  verschieden, 
bald  ist  sie  verlangert,  bald  ktirzer,  je  nachdem  die  mit  dem 
Schlaf  eintretende  Bradykardie  weniger  oder  mehr  ausgespro- 
chen  ist.  Bei  ausgepragter  Bradykardie  verlangert  sich  also 
die  Diastole,  gegeniiber  den  Fallen,  in  denen  die  Pulsfrequenz 
v^enig  oder  gar  nicht  abnimmt,  und  am  ktirzesten  wird  sie  in 
den  seltenen  Fallen,  in  denen  der  Puis  wahrend  des  Schlafes 
schneller  ist,  als  im  wachen  Zustande.  Aber  konstant  verlan- 
gert ist  also  die  systolische  Phase  des  Herzens,  und  dies  er- 
scheint  dem  Verf.  merkwlirdig,  da  man  im  allgemeinen  die 
Diastole  als  die  Ruheperiode  des  Herzens  ansieht.  Doch  meint 
er,  die  gezeigten  Veranderungen  auffassen  zu  mtissen  als  Aus- 
druck  ftir  den  Ruhezustand  des  Herzens  im  Schlafe:  »das  Herz 
braucht  ISngere  Zeit  flir  seine  Arbeit^.  Uber  die  direkte  Ur- 
sache  flir  die  Veranderungen  im  EKG  kann  sich  Verf.  nicht 
bestimmt  aussern.  Die  Bradykardie  kann  nicht  die  Ursache 
sein,  da  sich  dieselben  Veranderungen  auch  bei  unverandertem 
Pulse  finden.  Die  Annahme  eines  erhohten  Vagotonus  als  Ur- 
sache findet  er  nicht  bekraftigt,  da  Injection  von  1  mg  Atro- 
pin  subkutan  vor  Beginn  des  Schlafes  die  charakteristischen 
Veranderungen  nicht  verhindert.  Er  kommt  daher  schliesslich 
dahin,  dass  die  Ursache  im  Herzmuskel  selbst  liegen  mlisse. 
Sonderbarer  Weise  bringt  er  die  nachgewiesenen  Veranderungen 
nicht  in  Vergleich  mit  dem  gleichzeitig  wahrend  des  Schlafes 
eintretenden    Sin  ken    des    Blutdruckes,   das  er  in  anderer  Ver- 
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bindung  erwahnt.  Es  scheint  doch  die  nachstliegende  Erkla- 
rung,  dass  das  Herz  ausruht,  well  der  Blutdruck  fallt.  Diese 
Vermutung  findet  ihre  Stvitze  auch  darin,  dass  die  Verande- 
rungen  im  EKG  sich  bei  asystolischen  Zustiinden  nicbt  nach- 
weisen  lassen,  uud  gerade  hierbei  habe  ich  oft  gefunden,  dass  der 
Blutdruckabfall  ganz  fehlte  oder  nur  wenig  ausgesprochen  war. 

Wir  konnen  also  nach  dem  bier  gesagten  nicbt  ausscblies- 
sen,  dass  verminderte  Herzarbeit  wabrend  des  Scblafes  eine 
mitwirkende  Ursacbe  fiir  das  Sinken  des  Blutdruckes  sein 
kann.  Docb  sebeinen  E..  Tigerstedts  oben  besproehene  experi- 
mentelle  Arbeiten  nacbzuweisen,  dass  dieser  Faktor  unter 
gewobnlicben  Verbal tnissen  in  den  Hintergrund  treten  muss 
gegeniiber  den  Verandernngen  im  peripheren  Widerstande.  Er 
spricbt  sicb  in  dem  Sinne  aus,  dass,  wenn  scbon  das  Herz  in- 
I'olge  seines  xA-npassungsvermogens  an  die  verscbiedenen  An- 
forderungen,  viel  leisten  kann,  docb  aus  alien  seinen  Versucben 
bervorgebe,  dass  der  Blutdruck,  selbst  wenn  er  ebenso  sebr 
von  der  Herzarbeit,  wie  vom  Widerstand  abbangig  ist,  docb 
vor  allem  von  dem  im  Augenblick  vorbandenen  Contractions- 
grad  in  den  peripberen  Gelassen  beberrscbt  wird. 

Icb  batte  aucb  meine  Aufmerksamkeit  darauf  gericbtet,  ob 
ein  bestimmtes  Verbaltnis  zwiscben  dem  Sinken  des  Blutdrucks 
und  der  im  Scblaf  eintretenden  Bradykardie  bestebe.  Es  war 
denkbar.  dass  das  Minutenvolumen  des  Herzens  infolge  der 
Bradykardie  abnimmt,  wodurcb  der  Blutdruck  bei  sonst  glei- 
cben  Verbaltnissen  fallen  miisste.  Diese  zwei  Pbanomene  sebei- 
nen jedocb  unabbangig  von  einander  zu  sein.  Der  Blutdruck- 
abfall kann  ungefabr  der  gleicbe  sein,  ob  die  Pulsfrequenz  nun 
sebr,  wenig,  oder  iiberbaupt  nicbt  abnimmt.  Docb  aucb  bei 
vermebrter  Pulsfreqaenz  sab  icb  gewobnlicben  Blutdruckfall. 
Bei  25  Patienten  fiel  der  Blutdruck  am  starksten  (durcbscbnitt- 
licb  um  26  ram)  in  einer  Gruppe  mit  verbaltnismassig  wenig 
verringerter  Pulsfrequenz  (4  Scblag  in  der  Minute  oder  weni- 
ger)  und  am  wenigsten  (20  mm),  wo  die  Bradykardie  aus- 
gesprocbener  war.  Die  Bradykardie  scbeint  also  zum  Blut- 
druckabfall in  keinem  Ursacbenverbaltnis  zu  steben. 

Es  war  moglicb,  dass  eine  mit  dem  Scblaf  eintretende  Er- 
schlaffung  des  Muslceltonus  im  Oberarm  rein  lokal  auf  die 
Messung  Einfluss  baben  und  z.  B.  dazu  beitragen  konnte,  dass 
man  niedrigere  Blutdruckwerte  findet.  Es  ist  gewiss  eine  all- 
gemeine  Annabme,  dass  sicb  im  Scblafe  eine  Muskelbypotonie 
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einstellt:  doch  kann  dies  nicht  als  durch  specielle  Untersuch- 
iingen  bekraftigt  angesehen  werden.  Ich  habe  bei  einer  rein 
gefiihlsmassig  palpatorischen  Beurteilung  der  Muskulatur  Tief- 
schlafender,  wie  zu  erwarten  war,  keine  Veranderung  im  Ver- 
gleich  mit  der  voUig  erscblafften  Muskulatur  AYacher  nach- 
weisen  konnen.  Der  Eintluss,  den  Masse  nnd  Kontraktions- 
grad  der  Oberarmmuskulatur  a^^f  die  Blutdruckmessung  aus- 
tiben,  ist  erst  kiirzlich  von  E.  Herixg  (14)  zum  Gegenstand 
naherer  Untersuchungen  gemacbt  worden.  Frtiher  batte  Hex- 
sen  (13)  angegeben,  dass  der  Blutdruckwert  bedeutend  gestei- 
gert  wiirde  (bis  um  80  mm  Hgl),  wenn  die  Oberarmmuskeln 
unter  der  Manscbette  kontrahiert  wtirden.  HERI^^G  kommt  je- 
docb  zu  dem  entgegengesetzten  nnd  anscheinend  paradoxen 
Ergebnis  (bei  Messungen  an  50  gesunden  Menscben),  dass  die 
Kontraktion  der  Beugemuskulatnr  des  Armes  nicbt,  wie  man 
erwarten  sollte,  einen  boberen  Blutdruckwert  ablesen  lasst, 
indem  die  barte  Muskelmasse  die  Arterie  gegen  den  Manschet- 
tendruck  scbiitzte:  im  Gegenteil  findet  man  dabei  immer  nie- 
drigere  AVerte  (bis  um  15  mm  Hg),  als  am  scblaffen  Arm, 
wabrscbeinlicb  im  wesentlicben  deshalb,  weil  die  Muskelkon- 
traktion  eine  Kompression  der  Arterie  bewirkt  und  dadurcb 
•den  Manscbettendruck  vermindert,  der  zum  Verscbwinden  — • 
lassen  des  Radialispulses  notwendig  ist.  (Hering  macbt  darauf 
aufmerksam,  dass  man  den  Radialispuls  allein  durcb  kraftige 
Armbeugung  zum  Scbwinden  bringen  kann.) 

Wenn  also  im  Scblafe  eine  ErscblafFung  des  Muskeltonus 
eintritt,  so  mtisste  dies  eber  einen  boberen  AVert  fiir  den  Xacbt- 
druck  bewirken,  also  eine  Verringerung  des  Blutdruckabfalles. 
Da  aber  bei  diesen  Untersucbungen  der  Tagdruck  bei  ganz 
scblaffer  Oberarmmuskulatur  gemessen  wurde,  kann  nicbt  an- 
genommen  werden,  dass  diese  Verbaltnisse  von  praktiscber 
Bedeutung  fllr  die  erreicbten  Resultate  sind. 

Die  in  diesem  Abscbnitt  erbaltenen  Gesicbtspunkte  fur  die 
Ursacben  zum  Sinken  des  Blutdruckes  wabrend  des  Scblafes 
konnen  folgendermassen  zusammengefasst  werden:  Das  SinJcen 
des  BhddrucJces  wdlirend  des  Schlafes  wird  im  ivesentlichen 
verursacht  durch  die  gleichzeitig  eintretende  Erschlaffung  des 
Gefdsstonus  und  den  daraus  folge^iden  herahgesetzten  periphe- 
ren  Widerstand  im  Kreislauf.  Eine  gleichzeitige  Verringerung 
der  Herzarheit  spielt,  ivie  man  annehmen  muss,  eine  geringere 
Rolle   und   ist   moglicherweise  zum  grossten  Teil  seJcunddr  im 
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Verlidltnis  zum  SinJcen  des  BlutdrucJces.  Es  hesteht  Jcein  Ur- 
saclienverhdltnis  zivlsclien  Bradylcardie  und  Blutdruclcsenhung 
im  Sclilaf.  Es  ist  nicht  anzunelimen,  dass  Yerdnderiing  im 
Masheltonus  im  nennensiverten  Grad  aiif  die  ivdlirend  des 
Sclilafes  gefundenen  Blutdruchiferte  Einfluss  liat.  In  tJber- 
einstimmung  mit  dieser  AufFassung  von  der  Genese  des  Blut- 
druckabtalles  und  dem  friilier  Gesagten  miissen  wir  davon  aus- 
gehen  konnen,  dass  die  individuellen  Variationen  im  Tagdrucke 
zuriickzufiiliren  sind  auf  eine  von  elnem  zum  nndern  Indivi- 
duum  variierende  toniscJie  Innervation  der  periplieren  kleinen 
Arterien. 


e)  Der  Blutdruck  bei  Kindern  vor  dem  Pubertatsalter. 

Untersuclit  wurden  im  Ganzen  33  Kinder  (10  Madchen  und 
23  Knaben)  eines  Kinderheimes.  Sie  waren  alle  gesund  und 
munter  und  wurden  als  normal  betrachtet,  obne  jedocb  einer 
genaueren  Untersuchung  unterworfen  wordeu  zu  sein.  Das 
Alter  ging  von  3 — 14  Jahr.  Das  Material  ist  nicht  gross,  aber 
da  Tag-  und  Xacbtdruck  bei  fast  alien  an  vier  verschiedenen 
Tagen  untersucht  wurden,  reprasentiert  es  doch  eine  ansehn- 
licbe  Anzahl  von  Einzelbeobachtungen. 

Was  den  Tagdruck  bei  Kindern  angeht,  so  sind  sich  alle 
friilieren  Untersucher  (u.  a.  Oppenhebier  und  Bauckwitz  (40), 
Tavaststjerxa  (o2),  Jexs  Bugge  (6))  darin  einig,  dass  er  gleich- 
massig  mit  dem  Alter  bis  zur  Pabertat  steigt. 

Das  Resultat  meiner  Messungen  geht  aus  Tabeile  III  ber- 
vor,  in  der  das  Material  in  drei  5-Jahresgruppen  eingeteilt  ist. 
Ausserdem  sind  zum  Vergleich  die  Werte  I'tir  alle  Erwachse- 
nen  mit  anffefuhrt. 


TabeUe  III. 


Alter 

3—5 

6—10 

11-14 

Alle  Kinder 
3-14 

Alle  Er- 

wachsenen 

16-45 

Zahl 

9 

15 

9 

33 

64 

Tagdrnck  

79 

88 

100 

89 

115 

Nachtdrnck  .   . 

(J4 

71 

80 

71 

91 

Differenz  

15 

17 

20 

18 

24 
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Wie  man  sieht,  ist  der  Blutdruckfall  geringer  bei  Kindern 
(18  mm),  als  bei  Erwachsenen  (24  mm).  Welter  zeigt  die 
Tabelle,  dass  der  Blutdruckfall  mit  zunebmendem  Alter  gros- 
ser wird,  und  dass  diese  Vergrosserung  in  einer  gleicbmassi- 
gen  Kurve  von  einer  5-Jaliresgruppe  zur  andern  und  von  den 
altesten  Kindern  zu  den  Erwachsenen  verlauft.  Mithin  besteht 
hierbei  ein  geringerer  Unterschied  bei  Erwachsenen  und  Kin- 
dern im  Nachtdruck  (20  mm),  als  im  Tagdruck  (26  mm).  Die 
nachgewiesene  gleichmdssige  Steigerung  des  Blutdruckabfalles 
von  Altersgruppe  zu  Altersgruppe  kann  dafur  sprechen,  dass 
dieses  Verhalten  gesetzmassig  ist,  und  nicht  das  Resultat  von 
Fehlmessungen.  Die  Moglichkeit,  dass  der  TagAxuck  fiir  er- 
wachsene  Manner  fehlerhaft  relativ  zu  hoch  gefunden  worden 
sein  kann,  wurde  jedoch  oben  betont.  Immerhin  ist  sicher, 
dass  der  Nachtdruck  bei  Kindern,  wenn  auch  weniger,  als  der 
Tagdruck,  doch  nach  derselben  gleiehmassigen  Kurve  durch 
die  Jahre  bis  zur  Pubertat  ansteigt.  Die  allgemeine  Annahme 
iindet  also  auch  in  diesen  Untersuchungen  ihre  Sttitze,  ^dass 
die  Vermehrung  des  Blutdrucks  in  den  Wachstumsjahren  im 
Yerhaltnis  steht  zum  allgemeinen  Korperwachstum  und  der 
damit  aufs  engste  verbundenen  Steigerung  der  Blutmenge  im 
Organismus,  Ausdehnung  des  Gefasssystemes  und  Vermehrung 
der  Grosse  des  Herzens»  (E.  Wikner  (57).  Wenn  freilich  Wik- 
NER  diese  Blutdrucksteigerung  wahrend  des  Wachstums  als 
Beweis  benutzt  dafiir,  dass  die  am  Erwachsenen  nachzuwei- 
senden  BlutdruckdiiFerenzen  durch  dieselben  Faktoren  (nament- 
lich  die  Herzgrosse)  bedingt  wtirden,  so  zeigen  meine  oben 
besprochenen  Untersuchungen  an  Erwachsenen,  dass  dies  nicht 
angeht.  Es  muss  namlich  ein  Wesensunterschied  vorhanden  sein 
zwischen  den  am  Erwachsenen,  und  den  bei  den  Heranwach- 
senden  nachweisbaren  BlutdruckdiiFerenzen:  im  Schlafe  lassen 
sich  die  ersteren  nicht  nachweisen,  die  letzteren  sind  vorhanden. 

Es  ist  in  meinem  Material  kein  Unterschied  gemacht  zwi- 
schen dem  Nachtdruck  der  Knaben  und  der  Madchen;  in  An- 
betracht  der  geringen  Differenzen,  um  die  es  sich  hierbei  han- 
deln  miisste,  sind  in  jeder  Altersgruppe  zu  wenig  Kinder  un- 
tersucht  worden,  um  daraus  bindende  Schliisse  ziehen  zu  konnen. 

Kann  man  nun  ebenso  wie  bei  Erwachsenen  fiir  den  Nacht- 
druck bei  Kindern  Normalwerte  aufstellen?  Dass  der  Tag- 
druck bei  Kindern  dieselben  grossen  individuellen  Variationen 
aufweist,    wie   bei    Erwachsenen,  ist  eine  allgemeine  klinische 


408  CARL    MULLBR. 

Erfahrung.  Unter  anderen  heben  das  Tavaststjerna  (52)  und 
Jens  Bugge  (6)  hervor,  welche  fanden,  dass  die  einzelnen  Blut- 
druckwerte  bei  Kindern  in  derselben  Altersklasse  bedeutend 
(bis  zu  50  mm)  variieren,  und  dass  diese  Abweichungen  vom 
Mittelwert,  sowohl  die  abnorm  hohen,  wie  tiefen  Werte,  ziem- 
lich  allgemein  sind.  Beide  geben  daher  an,  auf  Grund  ikrer 
Messungen  nicht  entscheiden  zu  kunnen,  ob  ein  Blutdruck  im  ein- 
zelnen Falle  pathologisch  oder  normal  ist.  Ebenso  tindet  Hensen 
grosse  Variationen  von  80 — 150  mm  (mit  schmaler  Manschette). 

Die  grossten  Abweichungen  vom  Naclitdruckmittelwert,  die 
ich  in  den  drei  5-Jahrgruppen  fand,  betrugeu,  nach  steigenden 
Alter  geordnet,  4 — 12 — 2  mm.  Da  der  Nachtdruck,  wie  gezeigt,. 
mit  dem  Alter  wacbst,  sollte  man  glauben,  dass  hier  auch  in- 
nerhalb  jeder  Altersgruppe  sich  verhaltnismassig  mehr  Ab- 
weichungen von  der  Mittelzahl  finden  wtirden,  als  bei  den  Er- 
wachsenen.  Wie  die  angefiihrten  Zahlen  zeigen,  ist  dies  nur 
der  Fall  in  der  Grappe  6 — 10-jahriger,  worin  sich  ausser  der 
angefiihrten  Abweichung  von  12  mm  noch  verhaltnismassig 
viele  (9  von  15  untersuchten)  von  5 — 10  mm  lauden.  In  die- 
ser  Gruppe  schien  auch  der  Unterschied  in  der  korperlichen 
Entwicklung  grosser  zu  sein,  als  in  den  zvvei  anderen  Grup- 
pen,  (Leider  konnte  das  Gewicht  nicht  festgestellt  werden.) 
Da  die  Abweichungen  vom  Mittelwert  ebenso  hautig  iiber  (bei 
den  alteren)  wie  unter  (bei  den  jtingeren)  ihm  lagen,  muss  man 
doch  annehmen  konnen,  dass  die  Mittelzahl  annahernd  richtig 
ist.  —  Die  in  der  Gruppe  von  11 — 14  Jahreu  untersuchten  Kin- 
der wiesen  so  gut  wie  keine  Abweichungen  vom  Mittelwert 
auf,  und  bei  diesen  war  auch  der  Unterschied  in  der  Korper- 
entwicklung  auifallend  gering.  So  wies  keines  Anzeichen  er- 
leichter  Pubertat. 

In  der  Gruppe  der  o — 5-jahrigen  variiert  der  Xachtdruck 
zwischeu  60  und  68  mm.  Wir  gehen  daher  davon  aus,  dass 
Nachtdruck  iiber  80  mm  eine  Blutdruckerhohung  bedeutet. 
In  der  Gruppe  von  11  — 14-Jahren  sind  die  entsprechenden 
Werte  78 — 82  mm,  und  wir  konnen  daher  gleicherweise  95  mm 
und  dariiber  als  sicher  pathologische  Erhohung  betrachten.  Da 
innerhalb  der  Gruppe  der  6 — 10-jahrigeu  Werte  zwischen  ()3 
und  82  mm  gefunden  wurden,  und  mehrere  Kinder  mit  ebenso 
hohem  Nachtdruck,  wie  in  der  11 — 14-Jahrgruppe,  lassen  wir 
deren  obere  Grenze  auch  fiir  die  jiingere  Gruppe  gelten.  Nacht- 
drucke    zwischen    den    hier    fixierten  oberen  Grenzen  und  den 
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in  jeder  Gruppe  gefundenen  Hochstwerten  (also  70 — 79  mm 
fur  3 — o-jahrige,  iind  85 — 94  mm  fiir  die  alteren)  mussen  als 
zweif'elhaft  erhoht  betraclitet  werden.  Die  klinisclie  Anwend- 
ung  und  Bedeutung  dieser  Normalwerte  werde  ich  im  Ab- 
schnitt  iiber  die  akuten  Glomerulonephritiden  zeigen. 

Ich  hatte  keine  Gelegenbeit,  Kinder  im  Pubertatsalter  von 
14 — 16  Jahren  zu  untersucJien,  nnd  kann  daher  fiir  dieses  Alter 
keine  Normalwerte  aufstellen.  Tavaststjernas  (52)  und  Bugges 
(6)  Untersuchungen  zeigen.  dass  Knaben,  die  die  Pnbertat  pas- 
siert  haben,  ungefahr  die  Bhitdruckswerte  Erwacnsener  haben. 
Fiir  Kinder  in  der  Pubertat,  deren  korperliche  Entwicklung 
im  Ganzen  sich  der  Erwachsener  nahert,  wird  man  daher  kaum 
einen  grossen  Fehler  begenen,  die  bei  Erwachsenen  geltenden 
Normalwerte  zu  benutzen. 


d)  Hat  das  Alter  als  solehes  beim  Erwachsenen  einen  Ein- 
fiuss  auf  den  Elutdruck? 

Die  Frage,  ob  das  Alter  unter  physiologiscben  Vernaltnissen 
beim  Erwachsenen  ohne  Mitwirkung  pathologischer  fiinktio- 
neller  oder  anatomiscber  Veranderungen  avif  den  Blutdruck 
einwirkt,  kann  man  noch  nicht  als  gelost  bezeichnen,  obwohl 
hieriiber  sehr  zahlreiche  Untersuchungen  vorliegen.  Dass  iiber 
diesen  Punkt  Uneinigkeit  herrscht,  worin  diese  besteht,  und 
die  Ursache  fiir  dies  Auseinandergehen  der  Meinungen,  soil 
versucht  werden,  in  der  folgenden  tJbersicht  iiber  die  bisheri- 
gen  Untersuchungen  klargelegt  zu  werden. 

Tavaststjerxa  (52)  fand  bei  seinen  180  Soldaten,  im  Alter 
von  a — ^h  Jahren.  sowie  bei  47  Mannern  hohern  Alters  bis 
zu  45  Jahren,  dass  der  Blutdruck  sich  bis  zum  Alter  von  40 
Jahren  konstant  hielt.  Spater  stieg  er  etwas,  namentlich  nach 
dem  70.ten  Jahre.  Doch  kann  er  nicht  dafiir  garantieren,  dass 
sein  Material  rein  physiologisch  ist,  namentlich  was  die  Alte- 
sten  betriiFt.  Woley  (58)  hat  mit  Unterstiitzung  anderer  Arzte 
1,000  Individuen  untersucht.  die  bei  klinischer  Untersuchung 
keine  pathologischen  Veranderungen  aufwiesen,  und  fand  ein 
gleichmassiges  Steigen  von  15—60  Jahren.  Er  hat  von  sei- 
nen Material  Individuen  mit  einem  Blutdruck  von  mehr  als 
160  mm  ausgeschlossen,  selbst  wenn  sie  bei  der  Untersuchung 
keine    Symptome    irgend    welcher  Art  darboten,  da  seiner  Er- 
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fahrung  nach  diese  Menschen  liber  kurz  oder  lang  Albuniiuurie 
bekommen.  Faught  (8)  beruft  sicli  aiif  diese  Untersuehungen 
und  meint  audi  ans  seinen  eigenen  Erfahrucgen  folgende  Eegel 
aufstellen  zu  konnen:  Der  Blutdruck  steigt  von  120  mm  bei 
20  Jabren  mit  1  mm  filr  jedes  zweite  Jabr  bis  zum  Alter  von 
60  Jabren,  wo  er  also  dann  um  140  mm  ]iegen  soil.  Groedel 
(10)  findet  ebenso,  dass  der  durcbscbnittliche  Blutdruck  mit 
den  Jabren  steigt,  nacb  seinen  Messungen  1  mm  itir  jedes  Jabr. 
Zu  ahnlichen  Resultaten  kommt  Klaus  Hanssen  (11),  indem 
er  eine  gleicbmassige  Steigerung  von  einer  10-Jabresgruppe  zur 
andern  von  der  Pubertat  an  aufwarts  nacbv^eist,  bei  starker 
Steigerung  fiir  die  altesten.  E.  Wikner  bat  sicb  eingebend' 
mit  dieser  Frage  bescbaftigt.  Er  bat  zwar  nur  die  Verhalt- 
nisse  nacb  den  45-ten  Jabre  untersucbt,  wo  er  eice  im  grossen 
und  ganzen  mit  den  Jabren  gleicbmassige  Steigerung  nacb- 
weist,  docb  meint  er,  eine  successive  Blutdrucksteigerung  schon 
von  Pubertatsalter  ab  annebmen  zu  miissen.  Er  kennt  Woleys 
und  Groedels  Eesultate  nicht,  die  ja  gerade  dies  nacbweisen 
sollten.  Er  argumentiert  damit,  dass  die  verscbiedenen  Ver- 
fasser  den  Zeitpunkt  fiir  die  Blutdrucksteigerung  bei  alten 
Leuten  in  verscbiedene,  oft  relativ  zeitige  Stadien  verlegen. 
Ferner  iindet  er  fiir  seine  Vermutung  einer  solcben  kontinuier- 
licben  Steigerung  aucb  im  relativ  jlingeren  Alter  eine  Stiltze 
in  gewissen  anatomiseben  Veranderungen,  namlicb  in  der  von 
Scheel  (48)  nacbgewiesenen  Streckung.  Elasticitatsverminde- 
rung  und  Dilatation  der  Aorta,  einem  Process,  der  vom  20. ten 
Jabre  an  durcb  alle  spateren  Jabresklassen  verfolgt  werden 
kann,  und  weiter  in  dem  von  Wilh.  Muller  (citiert  nacb  57) 
gefundenen  gleicbzeitig  kontinuierlich  steigenden  Herzgewicht. 
Wikner  selbst  bat,  wie  ervrabnt,  namentlicb  den  Blutdruck 
alter  Leute  untersucbt  und  an  192  Mannern  und  Frauen  zwi- 
scben  50  und  80  Jabren  eine  im  grossen  und  ganzen  unter- 
brocbene  Blutdrucksteigerung  gefunden.  Er  recbnete  ebenso 
wie  WoLEY  nur  (ieberfreie  Individuen  mit  normalen  Urin,  suf- 
ficienten  Herzen  und  gutem  AUgemeinzustand  mit,  wodurcb 
er  Sicberbeit  zu  haben  glaubt,  dass  das  Material  im  grossen 
und  ganzen  pbysiologisch  sei.  Hierin  kann  icb  ibm  jedocb 
nicbt  zustimmen.  Weder  Wikner  nocb  irgend  einer  der  vor- 
ber  genannten  Untersucber  baben  irgend  wie  Riicksicht  genom- 
men  auf  die  nacb  dem  Alter  von  45 — 50  Jabren  sebr  baufig 
vorkommende    Blutdrucksveranderung,    die    man  allgemein  als 
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gutartige  Hypertoaie  bezeiehnet,  und  bei  diesen  Zustand  lassen 
sich  sehr  oft  —  nach  meiner  Erfahrung  in  den  meisten  Fallen 
—  abgesehen  von  der  Blntdruckerhohnng  keiue  Veranderungen 
an  den  Xieren  oder  dem  Gefasssvstem  klinisch  nachweisen.  ein 
Zustand,  der  trotzdeni  von  niemandem  als  plwsiologiscb  auf- 
gefasst  wird.  AVenn  es  sich  darum  handelt,  den  Einiinss  des 
Alters  auf  den  Blutdrnck  zu  beurteilen,  kann  man  nicbt,  wie 
BiXG  (3)  den  Schluss  Ziehen,  dass  dieser  Zustand,  »die  Arte- 
rioscleroses im  hoheren  Alter  ein  so  haufiges  Leiden  sei,  »dass 
man  es  nieht  eliminieren  darf>.  Dieser  Zustand  bleibt  darum 
nicht  weniger  pathologisch,  weil  er  eine  allgemeine  Krankheit 
ist,  oder  weil  es  schwierig  ist,  ihn  vom  physiologischen  Zu- 
stand zu  trennen.  Wenn  z.  B.  Woley  die  Grrenze  zwischen 
physiologischem  und  pathologisch  erhdhtem  Blutdruck  auf  160 
mm  festsetzt,  so  ist  diese  Zahl  ziemlich  vdllkiirlich  gewahlt, 
und  er  hat  keine  Gewahr  daflir,  dass  Individuen  mit  einem 
Blutdruck  von  z.  B.  130 — 160  mm  nicht  an  gutartiger  Hyper- 
tonie  leiden.  Im  ganzen  genommen,  lasst  sich  die  Frage  nach 
dem  Eintiuss  des  Alters  als  solchem  auf  den  Blutdruck  bei 
alteren  Individuen  gar  nicht  eher  beantworten.  als  bis  man  die 
Anfangsstadien  der  gutartigen  Hypertonic  zu  diagnosticieren 
gelernt  hat,  oder  bis  man  ganz  allgemein  weiss,  von  welcher 
Grenze  an  man  einen  Blutdruckwert  als  pathologisch  erhoht 
rechnen  soil.  Sawada  (46)  deutet  eine  ahnliche  AuiFassung  an 
und  versucht.  liber  diese  Schwierigkeiten  hinwegzukommen. 
indem  er  auf  Grund  seiner  Erfahrungen  130  mm  als  den  hoch- 
sten  physiologischen  Wert  aufstellt.  Aber  die  oben  gegebe- 
nen  Auseinandersetzungen  liber  die  physiologischen  Blutdruck- 
schwankungen  zeigen,  dass  die  Festsetzung  einer  solchen  Grenze 
wiUkiirlich  ist  und  bleibt,  selbst  wenn  sie  verhaltnismassig 
niedrig  angesetzt  wird,  was  der  Verf.  auch  selber  eiuraumt. 
Auch  0.  ScHEEL  (47)  scheint,  nach  seinen  Eesultaten  zu  ur- 
teilen,  ahnlich  vorgegangen  zu  sein,  wie  Sawada,  ohne  dass  er 
jedoch  sagt,  welchen  Grenzwert  er  benutzt.  Im  Gegensatz  zu 
den  andern  findet  er  namlich  bei  175  Mannern  und  Frauen. 
von  denen  .S4  zwischen  51  und  00  Jahr  alt  waren,  dass  sich 
der  Blutdruck  bis  zu  einem  Alter  von  60 — 70  Jahren  unver- 
andert  halt  und  danach  erst  etwas  steigt;  nach  den  Ersrebnis- 
sen  andrer  Untersucher  zu  urteilen.  sollte  man  glauben,  dass 
er  zu  diesem  Resultat  nur  gekommen  sein  kann,  indem  er  die 
Hypertoniker,  deren  einziges  Symptom  die  Blutdruckerhohung 
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gewesen  war.  ausnahm.  Wenn  in  seinem  Material  alle  alten 
Leute  mit  normalen  Nieren  und  Herzen^  ohne  Riicksiclit  auf 
den  Blutdruck  mitgerechnet  sind,  ist  es  daher  wahrscheinlich, 
dass  Scheels  Resultat  Zufalligkeiten  seines  Materials  entspringt, 
das  ja  aucli  fiir  einzelne  Altersstufen  sparlich  ist. 

Diese  widersprechenden  AufFassungen  konnen  wir  folgender- 
massen  zusammenfassen :  Fiir  das  Alter  von  der  Pubertat  bis 
zu  40 — 50  Jahren  haben  einzelne  keinerlei  Blntdrucksteigerung 
gefunden:  andere  jedoch  sind  zum  entgegengesetzen  Resultat 
gekommen  und  haben  eine  successive  Steigerung  nachgewiesen, 
Ergebnisse,  die  gewisse  mit  dem  Alter  unaufhorlich  zuneb- 
mende  Veranderungen  an  Herz  und  Arterien  erklaren  konnten.  * 
Beziiglicli  des  vorgeriickteren  Alters  haben  die  meisten  eine 
successive  Steigerung  gefunden,  wahrend  einige  dagegen  mei- 
nen,  dass  auch  fiir  dieses  Alter  sich  der  physiologische  Blut- 
druck unverandert  halt,  jedenfalls  bis  zum  Beginn  des  Grei- 
senalters.  Die  Uneinigkeit  in  Bezng  auf  das  vorgeriicktere 
Alter  findet  zum  Teil  ihre  Erklarung  in  einer  verschiedenen 
Auffassung  iiber  die  Grrenzfestsetzung  zwischen  dem  physiolo- 
gischen  und  dem  pathologisch  erhohten  Blutdruck. 

Im  folgenden  woUen  wir  sehen.  ob  die  hier  ausgefiihrten 
Messungen  wahrend  des  Schlafes  irgendwie  zu  der  Losung 
dieser  Frage  beitragen  konnen. 

Ausser  den  oben  besprochenen  64  Individuen  von  16 — 45 
Jahren,  den  »Jungen>,  wurden  58  altere  Patienten  untersucht,. 
—  32  Manner  und  2i}'  Frauen  —  von  46—90  Jahren.  die  ^Al- 
ten». 

Die  Alten  waren  wegen  der  verschiedensten  Leiden  in  Be- 
handlung.  wurden  aber  mit  den  gleichen  klinisehen  Garantien 
und  den  gleichen  Anforderungen  an  guten  Schlaf  ausgewahlt, 
wie  die  Jungen.  Die  letzte  Forderung  schliesst  natiirlich  eine 
relativ  grosse  Anzahl  alter  Leute  aus,  und  das  ist  die  Haupt- 
ursache  daftir,  dass  das  Material  so  sparlich  geworden  ist.  Von 
den  58  Alten  hatten  21 — 11  Manner  und  10  Frauen  —  stan- 
dig  einen  Tagdruck  von  141  mm  oder  zum  Teil  betrachtlich 
mehr:  diese  sind  als  Hypertoniker  gerechnet  und  darum  nicht 
mit  den  andern  37  zusammen  in  der  nachstehenden  Tabelle 
angefiihrt.  "Wieweit  die  gewahlte  Grenze  (140  mm)  zwischen 
erhohtem  und  physiologischem  Tagdruck  richtig  ist,  lassen  wir 
vorlaufig  dahingestellt.  Dies  spielt  namlich  fiir  die  nach- 
stehend  gefiihrte  Uberlegung  keine  grundlegende  RoUe,  ebensa 
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wenig,    wie    dass  fur  Manner  und  Frauen  dieselbe  Grenze  ge- 
wahlt  wurde,  wodurch  sie  auf  alle  Falle  fur  die  Frauen  relativ 


zu  hoch  angesetzt  ist. 


Tabelle  IV. 


1 
Manner                                       Frauen 

Alter 

16—25 

26—35 

36—45 

46-90  16—25 

26—35 

36-45 

46—72 

Zahl 

12 

10 

12 

21         11 

12 

7 

16 

Tagdrnck  

122 

120 

117 

120       107 

109 

108 

126 

Naehtdriick  .   .   . 

95 

05 

M 

103         88 

87 

80 

109 

Differenz 

27 

25 

23 

17         19 

22 

19 

17 

Wir  ersehen  aus  der  Tahelle,  dass  sich  der  Nachtdruch  hei 
den  Jungen  von  lO-Jalirgruppe  zn  lO-Jalirgruppe  collig  hon- 
stant  erlidlt. 

Da    dies    nicht   nur  fiir  den  Durchschnittswert  gilt,  sondern 

—  abgesehen  von  den  oben  besprochenen  kleinen  Variationen 

—  ausnahmslos  fur  alle,  muss  diese  Feststellung  bindende 
Schliisse  zuiassen,  wenn  aucb  das  Material  nicht  gross  ist. 
Dass  sich  der  Nachtdruck  in  dieser  Periode  konstant  erbalt, 
spriclit  am  meisten  dafiir,  dass  die  von  einigen  gefundene  suc- 
cessive Steigerung  des  Tagdruckes  nicht  gesetzmassig  ist. ■^ 
(Wie  man  sieht,  ist  sie  aucb  bei  meinem  kleinen  Material  nicht 
vorhanden,  was  jedoch  nicht  viel  sagen  will.)  Wenn  diese 
Steigerung  vorhanden  sein  soUte,  kann  sie  jedenfalls  nicht  auf 
anatomischen  Veranderungen  des  Herzens  oder  der  Gefasse  be- 
ruhen,  da  diese  Faktoren  sich  gegebenen  Falls  auch  wahrend 
des  Schlafes  geltend  machen  wtirden.  Nach  dera,  was  oben 
liber  die  Ursachen  des  Blutdruckfalles  im  Schlafe  gesagt  wur- 
de, mlisste  eine  solche  Steigerung  ihre  natlirlichste  Erklarung 
iinden  in  einer  mit  dem  Alter  zunehmenden.  rein  funktionell 
bedingten  und  nur  im  wachen  Zustande  vorhandenen  Ver- 
mehrung  der  Tonus  in  den  peripheren  Arterien. 

Betrachten  wir  nun  die  Alten,  so  zeigt  uns  die  Tabelle,  dass 
diese  im  Durchschnitt  einen  deutlich  erhohten  Nachtdruck  ha- 

^  Nachdem  dies  geschrieben  war,  hat  Walter  C.  Alvarez  (Arch,  of  int.  med. 
V.  26  No.  4  Okt.  1920)  die  Ergebnisse  einer  Blutdrnckmessung  bei  8737  Stu- 
denten  und  1,000  Sprechstnndenpatienten  verofientlicht.  Bei  diesem  grossen  Ma- 
terial findet  er  weder  bei  Mannern,  noch  bei  Frauen  irgend  eine  dentliche  I'ruck- 
steigernng  bis  znm  40:ten  Lebensjahre. 
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ben,  eine  Steigerung  im  Verhaltnis  zii  den  Jungen,  die  bei 
den  Frauen  (20  mm)  grosser  ist,  als  bei  den  Mannern  (9  mm), 
und  die,  wenn  auch  nicht  gross,  doch,  gegeu  den  im  frii- 
heren  Alter  gaDz  konstauten  Nachtdruek  gehalten.  bemerkens- 
wert  ist. 

Ubrigens  geht  aus  meinem  Material  bervor,  dass  diese  Stei- 
gerung des  Xachtdruckes  sick  schon  in  der  Altersgruppe  von 
46 — 55  Jahren  geltend  mackt,  indem  die  11  untersucbten  Man- 
ner dieser  Altersklasse  einen  Xacbtdruck  von  106  mm  batten, 
und  die  6  Frauen  einen  solcben  von  104  mm  —  also  12,  bezw. 
15  mm.  Steigerung.  Betraehten  wir  nun  die  Alten  einzeln,  so 
linden  wir  im  Gegensatz  zu  den  Verbaltnissen  bei  den  Jungen,' 
dass  die  AVerte  lur  den  Nacbtdruck  sebr  stark,  namlicb  von 
85 — 132  mm  variieren.  Geben  wir  nun  aus  von  den  fiir  die 
Jungen  aufgestellten  Xormalwerten,  so  konnen  wir  den  Xacbt- 
druck der  Alten  in  folgende  Gruppen  einteilen:  15  normale, 
13  leicbt,  und  9  sicber  erbobte  Xacbtdrucke.  Hieraus  konnen 
wir  scbliessen,  dass  ein  dem  Xormalwert  f'iir  die  Jungen  ent- 
sprecbender  Nacbtdruck  bei  Alten  sicb  verbaltnismassigbauSg 
findet.  (Man  kann  bei  dem  sparlicben  Material  keine  allge- 
meingiiltigen  Scbliisse  zieben  betr.  die  relative  Haufigkeit.) 
Des  weiteren  muss  bemerkt  vcerden,  dass  dieser  normale  Xacbt- 
druck sicb  ganz  bauiig  bei  den  altesten  Leuten,  liber  Qb  Jabre. 
findet.  Da  die  Alten,  v,-ie  gesagt,  Individuen  mit  gutem  All- 
meinzustand  waxen,  bei  denen  speciell  blutdruckerniedrigende 
Faktoren  allem  Urteil  nacb  sicb  nicbt  geltend  gemacbt  baben, 
mtissen  wir  annebmen  konnen,  dass  das  Alter  ah  soJclies  audi 
hei  den  Alten  Jceine  Erhohung  des  Blutdruches  heirirJct,  und 
dass  die  fiir  die  Jungen  aufgestellten  Kormahverte  audi  fiir 
die  Alten  Giiltigheit  hahen.  Dies  wird  des  weiteren  dadurcb 
bekraftigt.  dass  sicb  der  Wabrscbeinlicbkeitsbeweis  daftir  fiib- 
ren  lasst,  dass  die  Alten  mit  sicber  erbobtem  Xacbtdruck 
wirklicb  einen  patbologiscb  veranderten  Blutdruck  baben,  der 
als  beginnende  Hypertonie  aufgefasst  werden  muss.  Hieriiber 
soil    in    einen   spateren  Abscbnitt  des  Xaberen  die  Rede  sein. 


e)  Der  diastolischs  Druek, 

der,  soweit  icb  seben  kann,  friiber  nicbt  wabrend  des  Scnlafes 
untersucbt  worden  ist,  wurde  bei  52  Individuen  gemessen  (30 
Mannern    und    22  Frauen),  und  zwar  zugleicb  mit  dem  systo- 
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lisehen  I)rnck  auf  die  oben  besprochene  Weise,  und  mit  fol- 
gendem  Ergelmis:  Wahrend  der  systolische  Blutdrack  bei  die- 
sen  Individuen  durchschnittlich  einen  Fall  von  112  auf  91, 
also  um  21  mm  aufweist,  fallt  gleichzeitig  (in  derselben  Nacht) 
der  diastolische  von  68  auf  65,  also  nur  um  3  mm.  Hieraus 
geht  hervor,  dass  der  Pulsdruck  (systoliseher  minus  diasto- 
liscbem  Druck)  stark  abnimmt,  im  Durchschnitt  von  44  auf  26 
mm. 

Die  Untersuchung  des  diastolischen  Druckes  ist  mit  viel 
grosseren  Fehlern  behaftet,  als  die  Messung  des  systolisehen, 
was  auch  sicher  der  Grund  dafiir  ist,  dass  in  einzelnen  Fallen 
sich  AbweichuDgen  von  den  angefilhrten  Mittelv^erten  fanden. 
So  wurde  der  diastolische  Druck  nicht  selten  unverandert  ge- 
funden,  oder  sogar  im  Schlafe  etwas  hoher,  trotz  des  wie  ge- 
wohnlich  gefallenen  systolichen  Druckes.  Die  Abweichungen 
von  der  Mittelzahl  sind  jedoch  uie  besonders  gross,  und  die 
libe^^Yiegende  Anzahl  der  Untersucliten  zeigt  diesen  folgende 
Veranderungen  aller  Werte.  Bei  alien  ohne  Ausnabme  nimmt 
der  Pulsdruck  ab.  Wir  konnen  daher  davon  ausgeben,  dass 
die  Mittelzahlen  Ausdruck  eines  gesetzmassigen  Verhaltens 
sind,  und  als  eine  generelle  Kegel  aufstellen,  class  7i-dhrend 
des  Schlafes  der  diastollsclie  Druch  sehr  wenig  ahnimmt  — 
soivolil  ahsoluf,  als  audi,  im  Verhdltnis  ziim  Fall  des  systo- 
lischen  Druclces:  und  dass  der  PulsdrucJc  starJc  ahnimmt.  Die 
klinische  Beurteilung  der  Veranderungen  im  diastolischen 
Druck  und  Pulsdruck  traf  auf  sehr  verschiedenartige  AufFas- 
sungen.  Strassburgee  (50),  der  sich  besonders  mit  dieser  Frage 
beschaftigte,  ist  der  Meinung,  dass  man  in  den  Veranderungen 
des  Pulsdruckes,  und  besonders  in  dessen  Verhaltnis  zum  sy- 
stolischen  Drucke.  dem  sog.  BhddrucJcs/juotienten,  ein  relatives 
Maass  fur  die  Herzarbeit  und  den  Widerstand  in  der  Periphe- 
rie habe.  Ist  der  Quotient  mittelgross,  so  sind  Herzarbeit  und 
peripherer  Widerstand  in  einem  normalen  Verhaltnis  aufein- 
ander  eingestellt,  wird  er  grosser,  so  ist  der  Widerstand  klein, 
nimmt  er  ab,  verhaltnismassig  gross.  Wahrend  der  Blut- 
drucksquotient  fiir  den  Tagdruck  in  den  hier  untersuchten 
Fallen  0,39  betragt,  ist  er  im  Schlafe  0,29.  Er  nimmt  also 
ab,  was  uach  Strassburgers  Schema  bedeuten  mtisste,  dass 
wahrend  des  Sehlafes  der  Widerstand  in  der  Peripherie  zu- 
nimmt.  Wie  oben  besprochen  wurde,  miissen  wir  jedoch  an- 
nehmen,  dass  im  Gegenteil  der  periphere  Widerstand  im  Schlaf 
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abnimmt,  was  direkt  ans  den  angefiihrten  plethysmographi- 
schen  Untersuchungen  am  Schlafenden  hervorgeht.  Die  hier 
gefundenen  Veranderungen  im  Blutdrucks(|uotieiiten  zeigen 
dalier  meiner  Meinung  nach  nur,  dass  man  ihn  uicht  zu  einer 
vergleichenden  Beurteilung  des  Kreislaui's  beim  Wachen  und 
beim  Schlafenden  benutzen  kann.  Strassburgers  Auffassung 
wurde  auch  von  Sahli  (45),  0.  Muller  (38)  und  F.  Klemperer 
(23)  einer  Ivritik  unterworfen,  welclie  betonen.  dass  Pulsdruck 
und  Blutdrucksquotient  von  der  BeschaiFenheit  der  (lefass- 
wande  abhangig  sind,  so  zwar,  dass  Rigiditat  oder  tonisclie 
Kontraktion,  im  librigen  unabhangig  von  Kreislauf.  einen  ho- 
heren  Pulsdruck  bedingen,  als  bei  Xormalen.  F.  Klemperer 
z.  B.  zeigte,  dass  der  Pulsdruck  bei  einem  Arteriosclerotiker 
doppelt  so  gross  sein  kann,  als  bei  einem  Xormalen,  ohne  dass 
sich  dabei  eine  andere  Erklarung  dat'iir  linden  lasst,  als  die 
rigiden  (refasswande.  Es  ist  daher  moglich,  dass  die  im  Schlaf 
nachgewiesene  Veranderung  des  Verhaltnisses  zwischen  dem 
systolischen  und  diastolischen  iJrucke  verursacht  wird  durch 
eine  gleichzeitig  eintretende  Erschlaffung  des  Tonus  der  Ge- 
fasswande.  und  damit  in  diametralem  Gegensatz  zu  Strass- 
burgers  AufFassung  Ausdruck  einer  Verringerung  des  periphe- 
ren  Widerstandes  wird.  Aber,  wie  Scheel  (47)  liervorhebt, 
unser  Wissen  von  der  Bedeutung  der  diastolischen  Druckwerte 
ist  noch  allzu  unsicher,  um  daraus  sichere  Schliisse  ziehen  zu 
konnen. 


11.    Untersuchungen   an   Patienten  mit  patliologisch  er- 
hohteni  Blutdruck. 

a)  Der  Blutdruck  bei  der  gutartigen  Hypertonie. 

Symptomatologie  und  diiferentialdiagnostische  Abgrenzung 
der  gutartigen  (primaren,  essentiellen)  Hypertonie  (Xieren- 
sclerose)  gegeniiber  anderen  Hypertonieen  sind  eingehend  in 
Volhards  ]\Ionographie  (55)  behandelt,  auf  die  verwiesen  wird. 

Hier  wollen  wir  uns  nur  mit  der  Blutdruckerhohung  und 
einzelnen  daran  gekniipften  Verhaltnissen  naher  befassen. 

Die  Krankheit  zeigt  eine  ausgepragte  Abhangigkeit  vom 
Alter.  Xack  einer  von  Volhard  und  Fahr  (55)  ausgearbeiteten 
Statistik  iiber  268  Falle  ist  sie  vor  dem  40:ten  Lebensjahre 
verhaltnismassig    selten    (18  Falle),  gewohnlicher  zwischen  40 


DIE   MESSUNG    DES    BLUTDRUCKS   AM    SCHLAFBNDEN.  417 

und  50  (46  Falle),  und  am  hauiigsten  und  gleichmassig  ver- 
teilt  in  den  folgenden  beiden  Decennien  (164  Falle).  Das  Gre- 
schleclit  spielt  nach  derselben  Statistik  keine  entscheidende 
RoUe,  dock  nmfasst  sie  etwas  mekr  Manner  (149  Falle),  als 
Frauen  (119  Falle). 

Das  Krankheitsbild  wird  beherrscbt  von  der  Blutdrucker- 
hoknng  und  den  sie  begleitenden  Veranderungen  am  Herzen 
und  Grefasssystem.  Dies  ist  oft  das  einzige  Symptom  der 
Krankbeit,  und  kann  jabrelang  bestehen,  obne  dass  sich  der 
Zustand  subjektiv  oder  objektiv  veranderte.  Der  Grad  der 
Blutdruckerhohung  ist  verscbieden.  Werte  tiber  200  mm  sind 
haufig  und  wurden  in  der  erwabnten  Statistik  in  102  von  den 
angefiibrten  268  Fallen  gefunden.  Die  Hypertonie  kann  Icon- 
stant  sein:  dann  bait  sie  sich  langere  Zeit  bindurcb  auf  dem- 
selben  Niveau,  mit  nur  geringen  Scbwankungen.  In  anderen 
Fallen  ist  sie  aulFallen  lahil  mit  grossen  Scbwankungen  um 
40 — 60  mm  von  Zeit  zu  Zeit.  Als  ein  eigener  Typ  ist  die 
iransitorische  Hypertonie  aufgestellt  worden  (Pal  41,  Volhard 
55,  Ambard  1,  A.  Israel  20,  v.  Monakow  33,  0.  Scheel  47, 
u.  a.).  Hierbei  ist  der  Blutdruck  eine  kiirzere  oder  langere 
Zeit  bindurcb  bocb,  fallt  aber  dann  auf  ein  anscheinend  pby- 
siologiscbes  Niveau.  Auf  diesem  kann  der  Blutdruck  sicb  be- 
sonders  unter  passendem  Verbalten,  z.  B.  rubigem  Kranken- 
bausaufentbalt,  lange  Zeit  balten.  Wie  Volhard  (55)  betont, 
steigt  er  docb  oft  spater  zu  der  alter  Hobe,  wenn  z.  B.  der 
Patient  wieder  den  Anforderungen  des  taglicben  Lebens  aus- 
gesetzt  wird.  Er  neigt  am  meisten  dazu,  diese  Formen  als 
ein  beginnendes  Stadium  der  permanenten  Hypertonie  aufzu- 
fassen.  Ambard  (1)  findet  bei  der  »Arteriosclerose»  ebenfalls 
zwei  Formen  der  Hypertonie,  die  transitoriscbe  und  die  per- 
manente.  Aber  nacb  seiner  AufFassung  sind  dies  grundver- 
scbiedene  Zustande,  indem  der  transitoriscben  niemals,  der 
permanenten  stets  ein  Nierenleiden  zu  Grunde  liege.  Die  Hobe 
der  permanenten  variiere  je  nacb  der  augenblicklicben  Aus- 
breitung  und  Intensitat  der  Nepbritis.  Aucb  A.  Israel  (20) 
meint,  dass  die  transitoriscben  Hypertonieen  keiner  anato- 
miscben  Grundlage  bedtirfen,  dass  sie  durcb  rein  funktionelle 
Verbaltnisse  bervorgerufen  werden  konnen.  0.  Scheel  (47) 
macbt  ebenfalls  auf  die  Labilitat  bei  der  Hypertonie  aufmerk- 
sam  und  ftibrt  dafiir  Beispiele  an.  Diese  Labilitat  bat  ibr 
Seitenstiick   in  den  grossen  Druekvariationen,  die  wir  bei  Ne- 
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phritiden  sehen.  nnd  er  deiitet  dalier  aneh  die  Mogliclikeit  an, 
dass  die  Ursaclie  der  Variationen  in  den  Niereu  selbst  zu 
suchen  sei,  deren  Funktion  zii  jeder  Zeit  Schwingungen  unter- 
worfen  ist,  eine  Auffassung.  die  sich  also  anscheinend  mit  der 
Ambards  deckt. 

tjber  das  Anfangsstadium  den  Hypertonie  wissen  wir  nocli 
wenig,  und  die  hierher  gehorenden  Fragen  sind  lebhaft  dis- 
kutiert  worden.  Wohl  am  ersten  beschaftigte  sicli  liiermit  v. 
Basch  (citiert  nach  7),  der  gleicbzeitig  Biutdruckmessungen 
ansfiihrte.  Er  untersciieidet  Arteriosclerose  und  Angiosclerose. 
Die  Arteriosclerose  umfasst  Falle  mit  atheromatosen  Veran- 
derangen  in  den  grossen  Gefasseu  und  normalem  Blutdruck, 
wahrend  bei  der  Angiosclerose  Veranderungen  in  den  kleinsten 
Arterien  nnd  gleichzeitig  erhohter  Blutdruck  bestehen.  Die 
Angiosclerose  hat  ein  Vorstadium  —  die  latente  Form  — ,  wo- 
bei  nur  Elasticitats veranderungen  in  den  kleinsten  Arterien 
bestehen,  jedoch  keine  strukturellen,  anatomischen  Verander- 
ungen. Diese  charakterisieren  vielmehr  das  manifeste  Stadium 
und  zeigen  sich  klinisch  durch  Albuminurie,  die  daher  zur 
Differenzierung  des  latenten  und  manifesten  Stadiums  der 
Angiosclerose  benutzt  wird.  von  Basch  sucht  also  die  begin- 
nenden  Falle  von  den  voU  entwickelten  Formen  zu  trennen 
auf  Grrund  des  Fehlens  oder  Vorhandenseins  anatomischer  Ge- 
fassveranderungen,  und  nicht  durch  Unterschiede  im  Verhalten 
des  Blutdruckes,  well  schon  bei  seiner  latenten  Angiosclerose 
deutliche  Hypertonie  vorhanden  ist.  AVie  Dunix  (7)  hervor- 
hebt,  sind  diese  Betrachtungen  iiber  Elasticitatsveranderungen 
der  Getasse  rein  hypothetisch  und  durch  keinerlei  klinische 
oder  anatomische  Tatsaehen  gestiitzt.  Huchard  (19)  der  frei- 
lich  keine  Biutdruckmessungen  ausfuhrte,  sondern  sich  beztig- 
lich  der  Blutdruckveranderungen  im  wesentlichen  auf  Puls- 
studien  sttitzt,  kam  zu  ahnlicher  AufFassung.  Auch  er  steilt 
ein  Vorstadium  auf,  die  Pnesclerose,  die  auf  toxisch-alimen- 
tarer  Grundlage  entstehe,  wobei  er  annimmt,  dass  ein  begin- 
nender  Defekt  in  der  Xierenfunktion,  oft  auch  in  der  Leber, 
eine  Rolle  spiele.  Die  Blutdruckveranderungen  werden  durch 
einen  Spasmus  in  den  kleinen  Arterien  hervorgerufen  und  er- 
scheinen  oft  als  "hypertoni  passagere»  im  Gegensatz  zur  ^'hy- 
pertoni  permanente>  bei  der  voll  entwickelten  Arteriosclerose 
mit  anatomischen  Veranderungen  in  Geiassen  und  Organen. 
Die    Gefassveranderunsen    sind  sekundarer  Natur.  ein  Abnut- 
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zungsphanomen,  verursacht  durch  die  Hypertonie.  Eingehen- 
dere  Studien  iiber  den  Blutdruck  selbst  machte  Pal  (41).  Er 
meint,  dass  die  Hypertoaie  sich  folgendermassen  entwickle: 
Bei  vielen  Menschen  sieht  man  vortibergehende  Drucksteiger- 
nngen,  teiis  infolge  nervoser  Reizungen,  oder  vielleicht  auch 
hervorgerufen  durch  gewissen  Giftwirkungen  (vor  allem  ga- 
strische  Krisen,  angina  pectoris,  Eklampsie,  Bleikolik  u.  s.  w). 
Solche  Stunden  oder  Tage  dauernde  Blutdruckerbohungen 
nennt  er  »pressoriscbe  Gefasskrisen».  Die  permanenten  Hyper- 
tonieen  entwicklen  sich  nun  auf  Grundlage  dieser  voriiberge- 
henden  Steigerungen,  wenn  diese  schnell  und  oft  hinterein- 
ander  kommen.  Wahrend  das  Blutdruckniveau  zwischen  den 
Krisen  —  der  Grundwert  —  im  Anfang  die  physiologische 
Grenze  erreicht,  steigt  es  spater  allmahlich;  auf  diese  AVeise 
wird  die  Hypertonie  schliessiich  danernd.  Extrasteigerungen 
konnen  auch  weiter  bestehen,  nachdem  die  Hypertonie  perma- 
nent geworden  ist.  Diese  Blutdrucksteigerungen  werden  be- 
gleitet  von  gewissen  Symptomen  lokaler  und  allgemeiner  Na- 
tur,  die  sie  zum  grossen  Teil  auch  bedingen.  Die  Symptome 
stellen  sich  jedoch  bei  den  verschiedenen  Patienten  bei  hochst 
variierenden  Graden  der  Blutdrucksteigerung  ein.  Derselbe 
Blutdruckwert  kann  von  dem  einen  gut  vertragen  werden, 
beim  andern  kritische  Erscheinungen  hervorrufen.  Daher  glaubt 
er,  dass  die  Festsetzung  einer  fixen  Grenze  nach  oben  ftir  den 
physiologischen  Blutdruckwert  nicht  moglich  1st:  »eine  solche 
Grenze  wtirde  nur  die  Entwicklung  klinischer  Blutdruckstu- 
dien  hemmen».  Diese  Uberlegung  erscheint  w'enig  haitbar. 
Es  ist  doch  eine  alltagliche  Erfahrung,  dass  Patienten  sehr 
hohe  Biutdruckwerte  haben  konnen,  z.  B.  liber  200  mm,  was 
wohl  niemand  mehr  physiologisch  nennen  wird,  ohne  eine  Spur 
sonstiger  Symptome  zu  bieten.  Man  kann  nicht  Symptome, 
deren  Ursachenverhaltnis  zur  Blutdrucksteigerung  mehr  oder 
w^eniger  zweifelhaft  ist,  zur  Entscheidung  der  Frage  benutzen, 
ob  diese  Steigerung  pathologisch  ist  oder  nicht.  Im  Gegenteil 
muss  betont  werden,  dass  das  Anfangsstadium  der  gutartigen 
Hypertonie  nach  dem  heutigen  Stand  unseres  "Wissens  dariiber, 
erst  dann  klinisch  diagncsticiert  werden  kann,  wenn  wir  die 
physiologischen  von  den  pathologisch  erhohten  Blutdruckwer- 
ten  abzugrenzen  lernen.  Denn  es  kann  kaum  ein  Zweifel  dar- 
iiber sein,  dass  die  Blutdrucksteigerung  am  haufigsten  das  erste 
klinische    Symptom  dieser  Krankheit  ist,  das  viele  Jahre  hin- 
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durch  alleine  bestehen  kann.  Die  klinischen  Erscheinungen 
seitens  des  Herzens,  der  Xieren  und  der  Gefasse  lassen  sich 
erst  spater  nachweisen.  (Vergl.  Volhards  Monographie  55j. 
VoLHARD  sagt  iiber  unser  mangelhaftes  Wissen  betr.  der  er- 
sten  Stadien  dieser  Krankheit:  -Aiif  die  Frage  nach  dem  Be- 
ginn  der  arteriosclerotischen  Veranderungen  in  den  Nieren- 
gefassen,  nack  den  ersten  Anfangen  der  Hypertonie,  ob  sie 
sick  zunackst  in  abnorm  starken  (_Tefassreaktionen  iiberkaupt 
ausserst,  ob  sie  als  transitoriscke  Blutdrucksteigerung  beginnt, 
wieviel  Zeit  vergekt  von  der  ersten  bleibenden  Erkokuug  des 
Blutdrucks  bis  zur  kabituellen  Hypertonie  von  ca.  180 — 200 
mm  Hg.  und  wieviel  von  da  bis  zum  Ende,  auf  alle  diese. 
Fragen  wif<sen  ivir  nocli  Jceine  Antwort  zu  geben.^ 

Das  kier  untersuckte  Material  umfasst  25  FaUe  gutartiger 
Hypertonie.^  Die  Diagnose  stiitzt  sick,  ausser  auf  die  ge- 
woknlicke  Anamnese  und  kliniscke  Untersuckung,  auf  eine  in 
den  meisten  Fallen  ausgefiikrte  Kontrolle  der  Nierenfunktion 
und  des  Rest  N  im  Blutserum  nack  der  unten  (bei  Bespreck- 
ung  der  akuten  und  ckroniscken  Glomerulonepkritiden)  be- 
sckriebenen  Metkode.  Diese  Funktionspriifungen  ergaben  nie 
wesentlicke  Abweickungeu  vom  Xormalen,  wie  es  bei  diesem 
Zustand  gewoknlick  der  Fall  ist,  ausgeuommen  in  den  Fallen, 
wo  Anzeicken  einer  Herzinsufiicienz  vorlagen.  Von  den  Un- 
tersuckten  katten  4  deutlicke  Symptome  von  Asystolie.  Alle 
diese,  nebst  nock  zwei  andern,  katten  dauernde  Albuminuric, 
jedock  niemals  stark.  Bei  den  iibrigen  entkielt  der  Urin  keine, 
oder  nur  voriibergekende  Spuren  von  Albumen.  Da  die  Asy- 
stolien  ein  von  den  anderen  abweickendes  Verkaltnis  zwiscken 
Tag-  und  Nacktdruck  aufweisen,  soil  kier  von  iknen  abgeseken 
werden.    Die  iibrigen  21  Hypertoniker  sind  in  Tabelle  V  nack 

Tabelle  V. 

ZaM 21  10  11 

Tagdruck (aUe)  141—315  161—215  141—160 

Durchschnitt 169  185  154 

Nachtdruck 131  137  126 

Differenz 38  48  28 


^  Abgesehen  von  den  Veranderangen  des  Blutdrucks  and  dem  liier  gesagten 
bieten  diese  Falle  nichts  von  besonderem  Interesse  fiir  die  DarsteUung.  Eine 
detaillierte  Kasuistik  wird  daher  nicht  gegeben. 
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der  Hohe  des  Tagdruckes  geordnet.  Ebenso,  wie  bei  den  oben 
besprochenen  Untersuehungen  ist  der  niedrigste  Tag-  und 
Xachtdruck  der  Berechnung  zu  Grunde  gelegt. 

I>ie  Tabelle  gibt  keinen  vollstandigen  Eindruck  davon,  wie 
gross  der  Blutdruckfall  innerhalb  24  Stunden  sein  kann.  Ein 
Fallen  um  60  mm  ist  keine  Seltenheit,  —  der  hoehste  notierte 
Fall  betragt  95  mm  und  zweimal  ist  ein  Fall  um  85  mm  im 
Laufe  von  ^,2  bis  1  —  stiindigem  Schlafe  verzeichnet  (vergl. 
Kurve  3).  Der  AUgemeinzustand  der  Patienten  war  dabei 
ausgezeichnet.  Bei  11  Patienten  war  in  der  Periode,  in  der  der 
Tagdruck  170  mm  oder  dariiber  betrug,  der  Blutdruckfall 
durchschnittlicli  58  mm.  Da  es  aus  der  Tabelle  nicht  hervorgeht, 
muss  noch  betont  werden,  dass  mehrere  der  Untersuchten  eine 
bedeutende  Hypertonie  batten.  Bei  4  Patienten  lag  der  Blut- 
druck  standig  liber  200  mm. 


:j:. 


Trim 

226' 


5    o 


'I    II 


jo3j      S-      6 


?huyn'n.ffS/aA^.(^^ot^CmieJ 


r   '^ 


Fix.  3. 


Aus  der  Tabelle  wird  man  erseben,  dass  der  Blutdruck- 
ahfall  hei  Hyijertonihern  hedeutend  grosser  ist,  als  hei  Nor- 
malen,  und  dass  der  Blutdruckfall  mit  steigendem  Tagdrucke 
ivdchst. 

Die  bei  Normalen  wahrend  des  Schlafes  nachgewiesene  Ten- 
denz    zur    Ausgleichung  der  DiiFerenzen  im  Tagdrucke  maebt 

2H— 211072.   Acta  med.  Scandinav.    Vol.  LV. 
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sich  also  auch  bei  den  Hypertonikern  geltend,  Dies  wird  viel- 
leicht  noch  deutlicher  bei  vergleichender  Betracbtung  einzelner 
Beispiele:  Martba  J.  70  Jabre,  Tagdruck  235,  Nacbtdruck  145 
mm,  Alfred  R.  62  Jabre,  Tagdruck  157,  Nacbtdruck  136  mm. 
Also  grosser  Unterscbied  im  Tagdruck,  kleiner  im  Nacbtdruck. 
Aucb  beim  Verfolgen  einzelner  Blutdruekkurven  von  Zeit  zu 
Zeit  konnen  wir  beobacbten,  wie  unabbangig  im  grossen  und 
ganzen  die  Hobe  des  Nacbtdruckes  von  der  des  Tagdruckes 
ist.  Beispiel:  Jul.  G.  b2  Jabre  (vergl.  Kurve  3)  "/lo.  Tag- 
druck 170,  Nacbtdruck  135  mm:  ^°/io.  Tagdruck  220,  Nacbt- 
druck 135  mm.  Im  nacbsten  Beispiel  ist  der  Nacbtdruck  so- 
gar  bober  an  den  Tagen,  an  denen  der  Tagdruck  am  niedrig- ' 
sten  ist,  was  nicbt  selten  vorkommt:  Harald  H.  42  Jabr:  '^^^. 
Tagdruck  175,  Nacbtdruck  125  mm:  ^lo.  Tagdrucb  160,  Nacbt- 
druck 137  mm. 

Das  Sinhen  des  Blutdruches  findet  sich  in  alien  Fallen,  oh 
nun  der  Tagdruck  lahil,  oder  oh  er  stahil  ist.  Docb  ist  die 
Grosse  des  Falles  sebr  verscbieden,  nicbt  nur  von  einem  Pa- 
tienten  zum  andern,  sondern  aucb  bei  derselben  Person  an 
verscbiedenen  Tagen.  Namentlicb  bei  stabilem  und  wie  es 
scbeint,  bobem  Tagdruck,  aber  aucb  bei  anderen,  kann  der 
Blutdruck  in  einzelnen  Nacbten  nur  wenig  fallen,  in  anderen 
Nacbten  wieder  bedeutend  mebr:  vermutlicb  besonders  von  der 
Tiefe  des  Scblafes  abbangig.  Bei  einzelnen  Fallen  musste  icb 
Nacbt  ftir  Nacbt  untersucben,  bis  es  mir  gltlckte,  einen  Blut- 
druckfall  nacbzuweisen,  der  so  gross  war,  wie  bei  den  meisten 
andern  ganz  allgemein. 

Als  Beispiel  solcber  Falle  gebe  icb  bier  einige  Blutdruek- 
kurven : 


Martha  J.     70  Jahr  . 


Ingeborg  J.     65  Jahr 


Datum 

Tagdruck 

Nacbtdruck 

Difl'erenz 

mm  Hg 

mm  Hg 

mm  Hg 

12.  2.  20 

236 

190 

46 

13. 

215 

202 

13 

15. 

230 

145! 

85 

20. 

230 

180 

50 

23. 

? 

150 

2.  1.  20 

197 

3.  1. 

205 

170 

35 

5.  1. 

200 

190 

10 

6.  1. 

192 

145! 

147 
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Die  Kurve  3  gibt  ein  Beispiel  von  hohem  Tagdruck,  wo  der 
maximale  Blutdruckfall  ofters  vorkommt. 

Der  hoehste  notierte  Minimalwert  fiir  den  Nachtdruck  ist 
150  mm.  Bei  alien  andern  ist  er  145  mm  und  darunter.  Bei 
den  hier  untersuchten  Fallen  von  JSypertonie  fdllt  also  der 
Blutdriich  im  Schlafe  his  auf  ein  Niveau,  das  hei  oder  unter 
der  oberen  Grenze  fiir  den  physiologischen  Tagdruch  liegt, 
aber  dieses  Niveau  liegt  stets  iiber  {in  den  meisten  Fallen  20 
— 50  mm)  dem  friiJier  gefundenen  Normalwert  fiir  den  Nacht- 
drucJi. 

Dieser  hier  bei  der  Hypertonie  gefundene  Blutdruckfall  kann 
wohl    nur    durch  die  Annahme  erklart  werden,  dass  die  Blut- 
druckerhohung    funktionell  bedingt  ist,  womit  die  alte,  zuerst 
von   Johnson    (cit.    nach.  55)    in  den  50-er  Jahren  aufgestellte 
Theorie    gestlitzt    wird,    die   jetzt   von  den  meisten  anerkannt 
ist,    dass   abnorme  Kontraktionszustande  in  den  kleinen  Arte- 
rien  die  Blutdruckerbohung  verursachen.    Ebenso  1st  man  sich 
jetzt  einig  dartiber,  dass  diese  funktionellen  Veranderungen  in 
den  Gefassen  durch  das  vasomotorische  Nervensystem  vermit- 
telt   werden   mtissen.     Der  hier  bei  der  gutartigen  Hypertonie 
gezeigte  grosse  Blutdruckfall  muss  also  als  der  Ausdruck  eines 
hohen  Grades  von  vasomotorischer  Labilitat  aufgefasst  werden. 
Wahrend  Fe.  Muller  (cit.  nach  28)  sich  dahin  ausgesprochen 
hat,  dass  bei  der  Hypertonie  der  vasomotorische  Apparat  stan- 
dig  gereizt  sei,  so  dass  ein  chronischer  Gefdsskrampf  entstehe, 
betont    Krehl    (28)    dass    ein    solcher,   jahrelang    bestehender 
Krampfzustand    nicht    mit    den    allgemeinen    physiologischen 
Grundsatzen    vereinbar    sei.     Es    spricht    daher    von  einer  er- 
hohten   Einstellung    der  vasomotorischen  Centra  mit  dem  Re- 
sultat    eines    erhohten    peripheren    Gefasstonus.     Am    meisten 
stimmt  wohl  Passlers  (42)  Modification  der  Krehlschen  Theo- 
rie mit  meinen  Ergebnissen  zusammen.    Nach  seiner  Meinung 
befindet    sich    bei  der  Hypertonie  der  vasomotorische  Apparat 
in    einem    Zustand    erhohter   Reizbarlceit  gegeniiber  physiolo- 
gischen   Reizen,    was  er  damit  begriindet,  dass  der  Blutdruck 
von    Nephritikern    bei  ganz  geringen  Reizen,  namentlich  psy- 
chischer   Art,   mit  Steigerungen  liber  das  gewohnliche  Niveau 
reagiert.     Damit    wird    am    nattirlichsten    erklart,    warum   der 
Druck  am  Tage  hoch  ist,  wenn  sich  die  physiologischen  Reize 
stark  geltend  machen,  und  niedrig  im  Schlafe,  wenn  diese  Ein- 
fliisse  ganz  oder  teilweise  zu  wirken  aufhoren.    Man  hat  auch 
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frllher  schon  die  allgemein  bekannte  Labilitat  des  Tagdruckes 
bei  der  Hypertonie  benutzt  ftir  die  Theorie  von  den  Gefass- 
kontraktionen  als  Ursacbe  der  Blutdruckerhohung.  Dieser  Zu- 
sammenhang  wurde  ausser  von  Krehl  (28)  auch  stark  betont 
von  A.  LoEB  (31),  A.  Israel  (20),  v.  Monakow  (33)  und  an- 
deren,  und  kiirzlich  beztiglich  der  akuten  Nephritiden  von 
MooG  und  ScHURER  (34).  Da  der  Blutdruckfall  im  Schlafe 
grosser  und  eine  weit  konstantere  Erscheinung  ist,  als  der, 
den  man  gelegentlich  am  Wachen  beobachten  kann,  so  geben 
diese  Untersuchangen  dieser  Uberlegung  grosseres  Grewicht. 

Aus  meinen  Untersuchungen  geht  hervor,  dass  der  Wert  fiir 
den  Tagdruck  ein  mehr  zufallig  variierendes  Symptom  ist,  als 
manche  Kliniker  anzunehmen  scheinen.  Wenn  wir  uns  daran 
erinnern,  dass  Hypertoniker  den  selben  Wert  fiir  den  Nacht- 
druck  baben  konnen,  wahrend  die  Tagdrucke  an  den  Abenden 
vorber  grosse  Unterschiede  zeigen,  oder  dass  der  Nachtdruck 
gerade  am  hochsten  sein  kann,  wenn  der  Tagdruck  am  niedrig- 
sten  war,  so  beweist  dies,  dass  der  absoluten  Zahl  fiir  den  Tag- 
druck kein  zu  grosses  kliniscbes  Gewicbt  beigelegt  werden  darf, 
ausser  in  sofern,  dass  sie  die  Anwesenbeit  einer  Blutdruck- 
veranderung  anzeigt.  Es  kann  daher  aucb  nicbt  berecbtigt  sein, 
aus  Variationen  im  Tagdruck  Scbltisse  auf  den  funktionellen 
Zustand  der  Nieren  zu  Ziehen,  wie  es  Ambard  (1)  tut.  Oft 
wird  die  Hohe  des  Tagdruckes  auch  zur  Beurteilung  des  All- 
gemeinzustandes  angewandt,  z.  B.  als  Maassstab  fiir  den  Er- 
folg  einer  Krankenhaus-  oder  Baderbehandlung.  Nach  dem 
bier  vorgebrachten  hat  dies  Symptom  in  dieser  Hinsicht  einen 
sehr  begrenzten  Wert. 

Die  gutartige  Hypertonie  ivird  also  anscheinend  mehr  durch 
die  Vasolahilitdt,  als  durch  den  Grad  der  Blutdruclcerhohung 
charaJcterisiert. 

EsKiE  Kylln  (Goteborg)  hat  in  einer  noch  nicht  veroffent- 
lichten  Arbeit  dieselbe  Auffassung  geltend  gemacht  auf  Grund 
von  Messungen  morgens  und  abends. 

Wenn  Janeway  (22)  an  einer  statistisch  bearbeiteten  grossen 
Privatklientel  gefunden  hat,  dass  »the  exact  bight  of  the  blood- 
pressure  has  very  little  prognostic  value*,  so  stimmt  das  mit 
den  bier  geltend  gemachten  Gesichtpunkten  iiberein. 

Was  die  Ursache  fiir  diese  abnormen  Gefasskontraktionen 
angeht,  die  eigentliche  Pathogenese,  so  sei  nur  kurz  angegeben, 
dass    sich    hier  zwei  principielle  Auffassungen  gegeniiber  ste- 
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hen.  Die  eine,  mit  Volhard  und  Fahr,  E.  Romberg,  Schlayer 
u.  a.  an  den  Spitze,  halt  die  Hypertonic  fur  hervorgerufen 
durch  eine  Nierenerkrankung  mit  elastisch-hyperplastischer  In- 
timaverdickung  in  den  kleinen  Nierengefassen  als  anato- 
mischem  Substrat.  Die  Nierenerkrankung  ist  immer  bei  der 
Hypertonie  vorhanden,  wenn  sie  sich  auch,  wie  es  oft  der  Fall 
ist,  klinisch  nicht  manifestiert.  Man  denkt  sich  die  Auslosung 
der  Hypertonie  von  der  Niere  aus,  nicht  rein  mechanisch  nach 
Traube-Cohnheims  Theorie,  sondern  mittels  einer  Reflexwirkung 
auf  die  peripheren  Gefasse,  moglicherweise  unter  Mitwirkung 
der  Nebennieren.  Die  entgegengesetzte  Auffassung.  die  sich 
im  wesentlichen  auf  die  anatomischen  Untersuchungen  von 
Gull  und  Sutton,  Jores,  Lohleix  u.  a.  stiitzt,  wird  wohl  von 
den  meisten  Klinikern  vertreten  (Fr.  Muller,  Huchard,  Pal, 
MuNK  u.  a.)  und  geht  davon  aus,  dass  die  Hypertonie  primar 
sei  im  Verhaltnis  zu  Nieren-  und  Herzkrankheiten.  Die 
Krankheit  ist  nicht  in  erster  Linie  oder  ausschliesslich  an  die 
Nierengefasse  gekniipft,  sondern  eine  universelle  »System- 
erkrankung»,  von  der  die  Nierenaffektion  nur  eine  einzelne 
Seite  ist,  die  sich  nicht  notwendigerweise,  aber  doch  oft  nach- 
weisen  lasst.  Nach  dieser  Anschauung  ist  die  Genese  der  Hy- 
pertonie zusammengesetzter  und  nicht  immer  leicht  bestimm- 
barer  Natur,  abhangig  von  verschiedenen  Momenten,  wie  Alter, 
Geschlecht,  Konstitution  (Neuropathic,  arthritis  urica),  Intoxi- 
cationen  (unverntiftiger  Kost,  Blei)  u.  s.  w.  Da  meine  Resul- 
tate  zu  dieser  Seite  der  Frage  nichts  beitragen  konnen,  habe 
ich  keine  Ursache,  naher  hierzu  Stellung  zu  nehmen. 

Dagegen  konnen  diese  Untersuchungen  beitragen  zur  Losung 
des  in  Verbindung  mit  der  Pathogenese  der  Blutdruckerhohung 
oft  discutierten  Problems:  Ist  die  Blutdrucksteigerung  eine 
niitzliche  kompensatorische  Reaktion  seitens  des  Organismus, 
wodurch  die  Nierenarbeit  erleichtert  wird.  oder  ist  sie  ein 
schadlicher  Vorgang,  ein  z.  B.  toxisch  bedingtes  Symptom  der 
zu  Grunde  liegenden  Krankheit? 

So  denkt  sich  Bier  (2),  dass  die  Urinsekretion  das  Resultat 
der  Wirksamkeit  nicht  nur  der  Nieren,  sondern  auch  des 
Herzens  sei.  Diese  beiden  Organe  bilden  eine  funktionelle 
Einheit.  Wenn  die  Nieren  schrumpfen,  so  vermindert  sich 
ihre  Filtrationsflache.  Dies  wird  kompensiert  —  der  Filtra- 
tionsdruck  gesteigert  —  durch  starkere  Herzarbeit,  der  Blut- 
druck    steigt.     Diese  Anschauung  greift  also  zu  einer  rein  te- 
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leologischen  Erklarung  der  Hypertonic.  Volhard  (55)  fiihlt 
sich  immerhin  angezogen  von  dieser  Theorie,  nur  mit  der  Mo- 
dificierung,  dass  das  Bediirfnis  des  Organismus  nach  emer  bes- 
seren  Cirkulation,  niclit  nach  besserem  Filtrationsdruck  der 
Nieren,  das  auslosende  Moment  sei.  Auch  Strauss  (51),  Loeb 
(31)  und  Passler  (42)  huldigen  ahnlichen  Anschauungen.  Die 
Hypertonie  ist  ein  regulatorischer,  kompensatorischer  Schutz- 
meehanismus.  Als  Grund  wird  angeftibrt,  dass  die  Hyper- 
tonic nur  erscheint,  wo  die  l^ieiencirculation  speciell  in  den 
Gefassschlingen  der  Glomeruli  leidet,  und  weiter,  dass  wir  so 
oft  bei  Nephritiden  bei  fallendem  Blutdruck  abnebmende 
Diurese  sehen.  Dies  passt  auob  zu  Volhards  (55)  Anschauung 
von  den  Nephritiden,  wenn  er  anninamt,  dass  dabei  die  Nie- 
rengefasse  der  Sitz  einer  organischer  Verengerung  sind,  die 
sehr  schnell  zu  einer  Verodung  und  Schrumpfung  des  Nieren- 
gewebes  ftihren  wiirde,  wenn  nicht  die  Hypertonie  und  die 
vermehrte  Herzarbeit  flir  eine  bessere  Circulation  in  den  Nie- 
ren sorgte.  Doch  raumt  er  ein,  oft  Besserung  der  Diurese  bei 
fallendem  und  umgekehrt  Abnahme  derselben  bei  steigendem 
Blutdruck  gesehen  zu  haben.  Wenn  darum  von  anderen  an- 
gefiihrt  wird,  dass  die  Diurese  bei  sinkendem  Blutdruck  fallt, 
so  ist  er  der  Meinung,  dass  unter  beiden,  anscheinend  diametral 
entgegengesetzten  Bedingungen  die  Verminderung  der  Diurese 
durch  eine  schlechtere  Circulation  in  den  Nieren  infolge  Herz- 
insufficienz  verursacht  wird.  Aber,  wie  Volhard  (55)  sagt, 
klare  Einsicht  in  diese  Frage  kann  man  erst  erhalten,  wenn 
es  moglich  war  bei  einem  endarteritischen  Process  oder  einer 
arteriosclerotischen  Verengerung  der  Nierengefasse  den  Blut- 
druck dauernd  herabzusetzen  und  einen  solchen  Fall  mit  einem 
zu  vergleichen,  bei  dem  die  Blutdrucksteigerung  weiter  beste- 
hen  bleibt.  Im  gleichen  Sinne  miisste  meiner  Meinung  nach 
ein  Vergleich  der  Diurese  am  Tage,  wenn  der  Blutdruck  hoch 
ist.  mit  der  Diurese  wahrend  des  Schlafes,  wenn  der  Blut- 
druck niedrig  ist,  vom  Interesse  sein. 

Zunachst  wollen  wir  uns  kurz  mit  dem  Symptom  der  NyJc- 
turie  beschaftigen,  einer  im  Verhaltnis  zur  Tagdiurese  patho- 
logisch  vermehrten  Nachtdiurese.  Quinke  (44)  machte  zuerst 
darauf  aufmerksam,  dass  bei  Gesunden  die  Diurese  am  Tage 
grosser  als  in  der  Nacht  ist,  mit  einem  Verhaltnis  von  unge- 
fahr  100  :  25  bis  zu  100  :  60,  wahrend  dagegen  der  umgekehrte 
Zustand,  die  Nykturie,  sich  bei  einigen  Krankheiten,  nament- 
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lich  des  Herzens  und  der  Nieren,  findet,  sodass  wir  statt  der 
ansreftilirteii  Zahlen  Verhaltnisse  bekommen  von  z.  B.  100  :  144, 
100 :  281.  VoLHARD  (55)  wies  nach,  dass  dies  Symptom  bei 
der  Hypertonie  sehr  haufig  ist.  Er  meint  die  Nykturie  hier- 
bei  in  den  meisten  Fallen  hauptsachlich  auf  eine  relative 
Herzinsufficienz  zuriickfuhren  zu  soUen,  die  er  selbst  in  den 
Fallen  vermutet,  wo  sich  klinische  Anzeichen  einer  solchen 
nicht  nacbweisen  lassen.  Auf  Grund  dieser  relativen  Insuf- 
ficienz  bewaltigt  das  Herz  seine  x^ufgabe  wahrend  der  An- 
strengungen  des  Tages  nicht  voUstandig,  wahrend  die  Insuf- 
ficienz  ganz  oder  teilweise  mit  der  mit  dem  Schlafe  eintreten- 
den  Ruhepause  aufgehoben  wird.  Diese  AufFassung  findet  er 
dadurch  gestiitzt,  dass  die  Nykturie  geringer  werden  kann 
oder  ganz  schwinden,  wenn  der  Patient  zu  Bett  gelegt  oder 
auf  Trockendiat  gesetzt  wird.  Dies  trifft  jedoch  nicht  immer 
zu.  Ausserdem  kann  Nykturie  jahrelang  ohne  Anzeichen  einer 
Herzschwache  bestehen.  Ftir  diese  Falle  stellt  er  daher  eine 
vasculare  Hypothese  auf,  die  davom  ausgeht,  dass  im  Schlafe 
eine  Erschlaffung  des  Gefasstonus  statt  hat,  die  teils  vermehr- 
ten  Zustrom  von  Gewebefliissigkeit  zu  den  Blutgefassen  be- 
wirkt.  teils  eine  lebhaftere  Circulation  in  den  Nieren,  welche 
beiden  Umstande  vermehrte  Diurese  bedingen  miissen.  Wie- 
ner (57)  untersuchte  diese  Verhaltnisse  genauer  und  fand  bei 
46  alten  Leuten  (50  Jahre  und  alter)  eine  mit  steigendem 
Blutdruck  vermehrte  Nvkturie.  Er  ist  der  Meinuns:,  dass  die 
Nykturie  im  wesentliehen  dutch  Nierenveranderungen  hervor- 
gerufen  wird,  namlich  einer  durch  die  Nierensclerose  verur- 
sachten  Verlangsamung  des  Wasserausscheidungsvermogens  der 
Nieren.  Einen  Grund.  die  Nykturie  bei  alten  Leuten  mit 
Hypertonie  als  Ausdruck  einer  mehr  oder  weniger  latenten 
Herzinsufficienz  aufzufassen,  kann  er  nicht  finden.  Bei  Herz- 
kranken  mit  relativer  Insufficienz  finden  sich  namlich  verhalt- 
nismassig  niedrige  Zahlen  ftir  die  Nachtdiurese. 

Auf  die  spater  besprochene  Weise  habe  ich  bei  13  nicht  be- 
sonders  ausgewahlten  Fallen  der  hier  untersuchten  Hyperto- 
niker  das  Verhaltnis  von  Tag-  zu  Nachtdiurese  durchschnitt- 
lich  =  100  :  150  gefunden,  wahrend  der  Blutdruckfall  durch- 
schnittlich  40  mm  betrug  (von  170  auf  130  mm).  Da  fur  diese 
Berechnung  der  niedrigste  Tag-  und  Nachtdruck  benutzt  wur- 
den,  wird  der  Blutdruckfall  in  Wirklichkeit  in  der  Regel  gros- 
ser   sein.    —   Trotzdem    die    Nieren    also    am    Tao^e  unter  be- 
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deutend  hoherem  Drncke  arbeiten,  als  in  der  Xacht,  secer- 
nieren  sie  dann  doch  eine  viel  reichlichere  Urinmenge.  Diese 
Beobachtung  macht  es  scbwer,  die  Auffassung  aufrecht  zii  er- 
halten,  dass  die  Blutdruckerbohung  hierbei  als  kompensieren- 
der  Faktor  auf  die  Xierenfunktion  wirke,  indem  er  die  Diurese 
vermehre.  Jedenfalls  tritt  diese  Wirkung  nicht  in  Erschein- 
ung,  sodass  der  Einiiuss  des  Blutdruckes  auf  die  Nieren  in 
dieser  Richtung  nicht  besonders  wirksam  sein  kann.  Wenn 
irgend  ein  Ursachenverhaltnis  zwischen  diesen  gleicbzeitigen 
Veranderungen  in  Diurese  und  Blutdruek  besteht,  so  liegt  es 
hiernach  viel  naher,  die  Blutdruckerhohung  am  Tage  als  eine 
Hinderung  der  Diurese  anzusehen.  Dann  konnte  man  sich' 
die  Xykturie  in  IJbereinstimmung  mit  Volhards  oben  erwahn- 
ter  vaseularen  Hypothese  so  erklaren,  dass  die  gleicbzeitig  mit 
dem  Sinken  des  Blutdruckes  eintretende  Erschlaifung  des  Gre- 
fasstonus  die  hohere  Diurese  wabrend  des  Scblafes  verursacbt. 
Nun  fand  icb  jedocb  an  einem  Teil  spater  zu  besprecbender 
Falle  (vergl.  Kasuistik  1 — 25  und  Tab.  VIII),  die  als  begin- 
nende  Hypertonieen  mit  niedrigem  Tagdruck  aufgefasst  sind, 
deutlicbe  Xykturie,  trotzdem  der  Blutdruek  sicb  in  diesen  Fal- 
len dureb  sebr  geringen  Fall  wabrend  des  Scblafes  auszeicb- 
nete.  Bei  diesen  Patienten  kann  daber  die  Xykturie  nicbt  als 
Folge  des  Blutdrackfalles  und  daraus  resultierendem  berabge- 
setzten  G-afasstonus  erklart  werden,  und  wir  miissen  daber  an- 
nebmen,  dass  Blutdruckabfall  und  Xykturie  aucb  bei  Hypo- 
tonikern  im  librigen  nur  gleicbzeitige  Erscbeinungen  obne  Ur- 
sacbenzusammenbang  sind. 

Xoch  deutlicber  kommt  die  oben  erwabnte  Unabbangigkeit 
des  Xacbtdruckes  vom  Tagdruck  in  einer  Reibe  von  Fallen 
von  transitorisclier  Hypertonie  zum  Vorscbein.  Bei  diesen 
batte  der  Tagdruck  im  Beginn  der  Untersucbuug  mebr  oder 
weniger  liber  der  gewablten  Grrenze  von  140  mm  gelegen.  tiel 
aber  spater  unter  sie.  In  die  gleicbe  Gruppe  kamen  die  Falle, 
bei  denen  der  Tagdruck  so  lahil  war,  dass  er  bald  liber,  bald 
unter  dem  Grenzwert  von  140  mm  lag.  Von  solcber  transito- 
rischer  und  labiler  Hypertonie  wurden  11  Falle  ('Kasuistik 
1 — 11)  untersucbt.  Als  gemeinsame  und  bocbst  bemerkens- 
werte  Eigenbeit  dieser  Falle  seben  wir,  dass  der  Xaclitdruch 
sich  ungefdhr  unverdndert  halt,  in  jedem  Falle  hedeutend  iiber 
dem,  dem  Xormalwerte  fiir  den  Nachtdruch  entsprechenden, 
Niveau,    oh    nun    der  Tagdruck  iiher  oder  unter  dem  ohersten 
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pliysiologisclien  Grenzwerte  liegt.  Wenn  also  der  Tagdruck 
bei  diesen  Fallen  innerhalb  der  physiologischen  Grenzwerte 
liegt,  so  ist  der  Blutdruckfall  viel  geringer,  als  wenn  der  Tag- 
druck hoch  ist.  Der  niedrigste  hierbei  gefundene  Nachtdruck 
war  110  mm  bei  einer  Frau,  also  22  mm  hober  als  der  nor- 
male  Wert.  Durchscbnittlich  ist  in  diesen  11  Fallen  der  Mi- 
nimalwert  des  Nachtdruckes  fiir  Manner  29  mm  iind  filr  Frauen 
34  mm  hoher,  als  die  oben  aufgestellten  Normalwerte.  Der 
Nachtdruck  dieser  Individuen  steht  also  dem  Nachtdruck  der 
Hypertonic  naher,  als  den  fiir  Normale  aufgestellten  Werten, 
selbst  wo  der  Tagdruck  innerhalb  der  physiologischen  Grenzen 
liegt. 

Es  spricht  vieles  dafur,  dass  die  Steigerung  des  Tagdrucks 
vom  latenten  zum  voll  entwickelten  Stadium  der  Hypertonic, 
z.  B.  von  140  auf  180  mm  und  darliber,  schnell,  vielleicht 
plotzlich,  vor  sich  geht.  Da  die  Steigerung  nach  dem  oben 
ausgeftihrten  als  auf  reflektorisch  ausgeloster  Gefasskontrak- 
tion  beruhend  angenommen  werden  muss,  ist  dies  auch  voll- 
kommen  verstandlich.  Ich  konnte  jedenfalls  in  keinem  Fall 
einen  successiven  Ubergang,  bei  steigendem  oder  sinkendem 
Tagdruck,  beobachten.  Doch  konnte  dies  darauf  beruhen,  dass 
meine  Messungen  nicht  oft  und  nicht  regelmassig  genug  aus- 
gefiihrt  wurden.  Die  labilen  Hypertonien,  wie  z.  B.  Fall  3, 
zeigen  jedenfalls,  dass  Steigerung  und  Fall  schnell  erfolgen 
konnen.  Auch  die  Erfahrung  F.  Munks  (37)  scheint  darauf 
hinzudeuten,  dass  der  Ubergang  rasch  ist.  Er  macht  darauf 
aufmerksam,  dass,  wenn  die  Kranken  wegen  der  durch  die 
Hypertonic  verursachten  Beschwerden  den  Arzt  aufsuchen,  die 
mittelhohen  Biutdruckwerte  von  160 — 180  mm  verhaltnismas- 
sig  selten  sind,  Werte  von  200  mm  haufig.  Nach  seiner  Mein- 
ung  zeigt  diese  Erfahrung,  dass  die  Hypertonic  sich  wahr- 
scheinlich  schnell  entwickelt. 

Diese  Beobachtungen  bei  der  transitorischen  und  labilen 
Hypertonic  geben  uns  die  Erklarung  fiir  das  Verhalten  des 
Blutdruckes  bei  den  Individuen,  hei  denen  sich  der  TagdrucJc 
stdndig  innerhalb  der  xihysiologischen  Grenzwerte  halt,  hei 
deneyi  aher  der  BlutdrucTcfall  im  Schlafe  so  gering  ist,  dass 
der  Nachtdruck  erhoht  ist;  an  solcheyi  Fallen  Jcamen  9  zur 
Beobachtung  (Kasuistik  12 — 20).  Der  durchschnittliche  Mini- 
malwert  der  Nachtdrucke  liegt  bei  diesen  fiir  Manner  23  mm, 
fiir    Frauen  30  mm  iiber  den  Normalwerten.     Auch  hier  wird 
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das  Niveau  des  Nachtdruckes  oft  naher  an  dem  der  Hyperto- 
niker  liegen,  als  an  dem  Xormaler.  Da  die  Blutdrnckerhoh- 
ung  hier  also  nur  hei  Messung  des  NachtdrucJces  erJcannt  wer- 
den  harm,  und  die  Hypertonie  danach  am  Tage  latent  ist, 
mochte  icli  vorschlagen,  diesen  Zustand  als  das  latente  Stadium 
der  gutartigen  Hypertonie  zn  bezeichnen.^ 

Diese  Patienten  haben  also,  wie  die  angefiibrten  Werte  ftir 
Tag  und  Xachtdruck  (Fall  12 — 20)  zeigen,  einen  sehr  geringen 
Blutdruckfall  wabrend  des  Scblafes.  Der  Blutdruckfall  tiber- 
steigt  in  der  Regel  nicbt  15  mm,  docb  kann  er  aucb  ganz  aus- 
bleiben,  und  ist  in  jedem  Falle  bedeutend  kleiner,  als  bei  Nor- 
malen.  Die  hei  den  holieren  Graden  von  Hypertonie  nacli- 
gewiesene  Lahilitdt  des  Bhitdruches  ist  also  hier  von  einem 
getvissen  Or  ad  von  Stahilitdt  ahgelost.  —  E.  Ktlin  zeigte  in 
der  oben  erwahnten  Arbeit  ein  entsprecbendes  Verbalten  der 
Morgen-  und  Abendwerte  des  Blutdrucks,  indem  die  Blut- 
drucke  bei  den  geringeren  Grraden  von  Hypertonie  in  der  vol- 
ligen  Rube  des  Krankenbausaufenthaltes  sicb  auf  ein  Grleicb- 
gewichtsniveau  einstellen,  das  sebr  oft  bei  der  obersten  Grenze 
der  pbysiologischen  Werte  liegt. 

Wenn  wir,  wie  oben  gesagt,  seben,  dass  dies  latent  byper- 
toniscbe  Stadium  dem  vasolabilen  hypertoniscben  Stadium  zum 
Teil  vorangeben,  teils  es  ablosen  kann.  so  liegt  es  nahe,  aucb 
bier  die  Blutdruckerbobung  zu  erklaren  als  Folge  funktionel- 
ler  Storungen  in  den  Arterien.  Man  muss  sicb  die  Grefasse 
in  einem  verbaltnismassig  stabilen  Kontraktionszustand  befind- 
licb  denken,  wodurcb  der  Gefasstonus  bis  zu  einem  gewissen 
Grrad  unverandert  gebalten  wird.  So  geseben.  muss  also  die 
Erhobung  des  Nacbtdruckes  durcb  funktionelle,  und  nicbt  durcb 
anatomische  Gefassveranderungen  verursacht  werden.  —  Hierfiir 
spricbt  aucb  der  Umstand,  dass  die  Steigerung  des  Nacbt- 
druckes auf  dieselbe  Weise  vor  sicb  zu  geben  scbeint,  wie  fur 
den  Tagdruck  besprocben,  —  rascb.  nicbt  successiv.  So  seben 
wir  bei  Fall  23 — 25,  die  als  heginnende  latente  Hypertonien 
aufgefasst  worden  sind,  dass  der  Nacbtdruck  in  der  Regel  er- 
bobt  ist.  wabrend  er  an  einzelnen  Tagen  normale  oder  an- 
nabernd    normale    Werte    zeigt.     Wenn  die  Steigerungen  ibre 

^  Die  Bezeiclinniig  'latente  Hypertonie*  wird  oft  auf  Hypertonien  angewendet. 
bei  denen  die  Blutdruckerholiung  das  einzige  Symptom  ist.  und  die  Erkrankung 
latent  bleibt,  bis  der  Blatdxuck  gemessen  wird.  Da  also  die  Hypertonie  gar  nicht 
latent  ist,  wenn  nur  der  Blutdrack  iiberhaapt  gemessen  wird.  so  kana  diese  Be- 
zeichnnng  ftir  diesen  Zustand  nicbt  aufrecht  erhalten  werden. 
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Ursache  in  anatomischen  Gefassveranderungen  hatten,  mtisste 
man  eine  successive  Steigerung  des  Nachtdrucks  erwarten. 

Diese  Beobachtungen  finden  sich  auch  gesttitzt  in  den  von 
Romberg  und  Otfried  Mdller  (44  a)  ausgefiihrten  plethysmo- 
graphischen  Untersuchungen  an  Arteriosclerotikern.  Bei  nor- 
malen  Individuen  fanden  diese  XJntersuciier,  dass  Eis,  auf  die 
art.  brachialis  appliciert,  kontrahierend  auf  die  Arterien  des 
Armes  wirkt.  und  dies  einen  deutlichen  Ausschlag  —  eine 
Gefassreaktion  —  gibt,  den  die  Plethysmogravenkurveregistriert. 
Bei  Patienten  mit  rigiden  Arterien  (Arteriosclerotikern)  obne 
Blutdruckerhobung  ist  diese  Gefassreaktion  abnorm  klein,  »die 
Gefasse  sind  bypo-  oder  afunktionell»,  und  zwar  desto  ausge- 
sprochener,  je  verdickter  die  Gefasswande  sind.  Bei  Hyperto- 
nikern  dagegen,  aucb  wenn  die  Gefasswande  deutlich  verdickt 
sind.  siebt  man  eine  abnorm  starke  Gefassreaktion,  »die  Ge- 
fasse sind  b;v^erfunktionell».  Da  liegt  die  Annahme  nabe, 
dass  die  Individuen,  die  »bypo-  oder  afunktionelle  Gefasse» 
zeigten,  sicb  im  latent  bypertoniscben  Stadium  der  Hypertonic 
befanden.  Dann  muss  aber  die  geringe  oder  feblende  Gefass- 
reaktion nacb  der  oben  hervorgehobenen  Auffassung  Ausdruck 
funktioneller,  nicbt  anatomischer  Gefassveranderungen  sein. 
Wenn  die  Verf.  zeigten,  dass  Hypertoniker  trotz  deutlicber 
Verdickung  und  Rigiditat  der  Arterien  eine  abnorm  starke 
Gefassreaktion  baben,  so  scbeint  dies  zu  zeigen,  dass  der  Aus- 
scblag  in  der  Pletbysmograpbenkurve  nicbt  vom  anatomiscben 
Bau  der  Arterien  abbangig  ist. 

Dass  dieses  latente  Stadium  der  Hypertonic  ein  bisher  un- 
bekanntes  Stadium  der  Hypertonic  bezeicbnet,  scbeint  deutlicb 
aus  den  beobacbteten  Fallen  transitoriscber  Hvpertonie  bervor- 
zugeben,  die  den  Ubergang  zwiscben  den  voU  entwickelten  und 
den  latenten  Formen  zeigen.  Bei  naberem  Zuseben  lasst  sicb 
aucb  nacbweisen,  dass  der  Tagdruck  bei  der  latenten  Hyper- 
tonic durcbweg  etwas  bocb  ist  (siehe  die  Kasuistik),  und  sich 
oft  140  mm  nabert.  Auch  die  Minimalwerte  fiir  den  Tagdruck 
liegen  etwas  hoher  als  die  entsprechende  Zahl  fiir  normale 
Alte  (durchscbnittlich  10  mm  hoher  bei  Mannern,  6  mm  bei 
Frauen).  Im  Gegansatz  zu  Pal  (41),  der  der  Meinung  ist,  die 
Hypertonie  komme  zustande  als  Resultat  von  Extrasteigerungen 
bei  einem  sonst  normalen  Blutdruck,  muss  ich  annehmen,  dass 
sich  eine  permanente  Hypertonie  meist  auf  Grund  eines  latent 
bypertoniscben  Vorstadiums  entwickelt.     Die  von  Pal  (41)  be- 
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obachteten  »pressorischeR  Gefasskrisen»  sind  hdchst  wahrschein- 
lich  an  Personen  wahrgenommen,  die  die  oben  als  transito- 
rischen  oder  labilen  Typus  gesehilderte  Stufe  in  der  Entwick- 
limg  erreicht  batten,  bei  welcbem  Zustand  man  bisher  falsch- 
iich  voraussetzte,  dass  der  Blutdruck  normal  sei,  wenn  nur  der 
Tagdruck  unter  130—140  mm  lag.  Die  Ton  Ambard  (1)  betonte 
Auffassung,  die  transitorischen  und  die  permanenten  Hyper- 
tonien  seien  grundverscbiedene  Zustande  mit  verscbiedener 
Genese,  lasst  sicb  nicbt  aufrecbt  erbalten.  Diese  Untersucb- 
ungen  zeigen,  dass  sie  meist  Entwicklungsstufen  desselben 
Leidens  sein  konnen. 

Einen  weiteren  Ankniipfungspunkt  finden  wir  im  Alter  der 
Patienten.  Wie  scbon  betont,  beginnen  die  Hypertonien  sicb 
nacb  dem  40.  Lebensjabre  zu  entwickeln  und  werden  erst 
nacb  dem  50:ten  Jabr  eine  allgemeine  Erscbeinung.  Diejlingste 
der  untersucbten  transitorischen  und  latenten  Hypertonien  war 
43  Jabre  alt.  Hieraus  Mnnen  rvir  scliUessen,  class  sick  dieser 
Zustand  in  der  Begel  nicht  vor  dem  Alter  fi^idet,  in  dem  die 
Hypertonien  zur  EntwicJclung  Tcommen. 

Dass  diese  Falle  latenter  Hypertonie  ein  heginnendes  Sta- 
dium der  Hypertonie  sind,  ist  eine  nabeliegende  Auffassung, 
die  ftir  die  transitoriscben  Hypertonien  aucb  von  A'olhard  (55) 
aufgestellt  ist.  Wenn  aucb  die  bier  angefiibrte  Zabl  klein  ist, 
scbeint  diese  Auffassung  doch  durcb  die  Zusammenstellung 
gestiitzt  zu  werden,  die  in  Tabelle  VII  mit  dem  Alter  der  la- 
tenten und  transitoriscben  Falle  einerseits  und  der  permanenten 
Hypertonien  auf  der  anderen  Seite  gemacbt  worden  ist. 

Tabelle  YII. 


Anzahl  der  Falle  jiinger  als  60  Jahre 
Anzahl  der  Falle  60  Jahr  und  alter    . 


Latente  und 
transitorische 
Hypertonien 


Pennanentft 
Hypertonien 


13 
7 


8 
13 


Wir  erseben  aus  Tabelle  VII,  dass  es  fast  doppelt  so  viele 
latente  Hypertonien  vor,  als  nacb  dem  60:ten  Jahre  sind,  wab- 
rend  das  Verhaltnis  bei  den  permanenten  fast  genau  umge- 
kebrt  ist.  Die  latente  Hypertonie  ist  also  in  diesem  Material 
am  haufigsten  in  dem  Alter,  in  dem  sicb  die  Hypertonien  nacb 
der    allgemeinen    Erfabrung     entwickeln,    und    verhaltnis  mas- 
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sig  seltener  im  hoheren  Alter,  nachdem  diese  Entwicklung  fiir 
die  meisten  Falle  vollendet  ist.  Wie  weit  dieses  Verhaltnis 
AUgemeingilltigkeit  hat,  lasst  sich  natiirlich  auf  Grund  einer 
so  kleinen  Zahl  nicht  ausmachen. 

Im  tibrigen  treten  in  diesen  Fallen  die  Jclinischen  Symjptome 
wenig  hervor.  Denken  wir  daran,  dass  die  voU  entwickelte 
Hypertonie  jahrelang  als  einziges  Symptom  die  Blutdrucker- 
hohung  haben  kann,  »monosymptomatisch»  ist,  so  kann  man 
noch  viel  weniger  in  diesen  beginnenden  Fallen  erwarten,  bei 
klinisclier  Untersuchung  Veranderungen  nachweisen  zu  konnen. 
Von  bemerkenswerten  Symptomen  konnen  wir  jedoch  aus  der 
Kasuistik  zusammenfassen:  Spitzenstoss  in  oder  wenig  ausser- 
halb  der  Mamillarlinie  (Herzhypertrophie?)  Fall  1  &  10); 
accentuierter  zweiter  Aortenton  (Fall  1,  2,  6  &  14);  Palpita- 
tionen  oder  Extrasystolen  (Fall  1,  10  &  14);  leichte  Arbeits- 
dyspnoe  (Fall  1,  2,  10  &  14);  rigide  geschlangelte  Brachial- 
arterien  (Fall  4,  7,  8,  11  &  13);  voriibergehend  Spuren  von 
Albumen  (Fall  6,  8  &  10);  leichtes  Cruralodem  (Fall  6,  11  c^- 
12).  Weiter  sei  erwahnt,  dass  2  Diabetiker  waren  (Fall  18  & 
19),  was  von  gewissem  Interesse  ist,  da  Diabetes  und  Hyper- 
tonie haufig  kombiniert  sind  (Th.  C.  Janeway  22).  Bei  9  Pa- 
tienten  (einschliesslich  den  Diabetikern)  warden  keine  Symp- 
tome  seitens  der  Nieren,  Herzens,  Gefasssystems  beobachtet. 
Dies  muss  hervorgehoben  werden  als  praktisch  wichtige  Er- 
fahrung,  dass  also  in  fast  der  Hdlfte  der  untersuchten  Fdlle 
die  BlutdrucJcverdnderung  das  einzige  und  tvahrscheinlich  erste 
SymjJtom  der  ErJcranJcung  ivar} 

Die  bier  genannten  Symptome  sind  bei  der  voll  entwickelten 
Hypertonie  ziemlich  baufig;  dass  sie  auch  bei  diesem  latenten, 
und  wie  man  sehen  wird  besonders  beim  transitoriscben  Vor- 
stadium  soweit  allgemein  sind,  unterstiizt  die  AuiFassung,  dass 
wir  es  hier  mit  beginnenden  Hypertonien  zu  tun  haben. 

Es  muss  jedoch  zugegeben  werden,  dass  die  meisten  dieser 
Symptome  vieldeutig  und  so  allgemein  sind,  dass  ihr  Vorkommen 
mehr  zufallig  sein  kann.  Daher  richtete  ich  meine  Aufmerk- 
samkeit  auf  das  Symptom  der  NyUurie,  die,  wie  vorher  aus- 
geftihrt,  bei  der  voll  entwickelten  Hypertonie  gewohnlich  ist. 
Wenn  die  Nykturie  auch  bei  diesen  Fallen  von  latentem  Sta- 

^  In  wie  weit  die  Blntdruckveranderung  immer  der  im  folgenden  behandelten 
Nykturie  vorausgeht.  kann  aus  den  liier  angestellten  Untersuchangen  nicht  be- 
antwortet  werden. 


434 


CARL   MULLER. 


dium  der  Hypertonie  nachgewiesen  werden  konnte,  wtirde  dies 
dazu  beitragen,  meine  Vermutung  zu  bekraftigen,  dass  wir  es 
hier  mit  beginnenden  Hypertonien  zu  tun  haben.  Wikxer  (57) 
fand  bei  seinem  Material  von  Alten,  bei  36  mit  Blutdruck  von 
150  mm  oder  darunter  ein  Verbaltnis  von  Tag-  zu  Nachtdiu- 
rese  wie  100  :  100,  dagegen  bei  10  mit  Blutdruck  liber  170 
mm,  100  :  134.  Ebenso  untersuchte  ich  zusammen  51  Patien- 
ten.  namlich  20  Junge,  unter  45  Jahr,  die  nach  klinischer  Un- 
tersuchung  fiir  in  diesem  Zusammenhang  gesund  angesehen 
wurden,  ferner  6  Alte  mit  normalem  Blutdruck,  12  mit  laten- 
tem  Stadium  der  Hypertonie  (mit  und  ohne  transitorischem 
Vorstadium)  und  13  Hypertoniker.  Von  diesen  zeigte  niemand 
Anzeicben  einer  Herzinsufiizienz,  und  niemand  hatte  mehr  als 
voriibergehende  Spuren  von  Eiweiss  im  Urin.  Der  Tag  rech- 
nete  von  6  Uhr  morgens  bis  9  Ulir  abends.  Alle  wurden 
mindestens  sieben  Tage  lang  untersucht.  Die  meisten  waren 
tagstiber  auf;  da  dies  ungefahr  gleichviele  in  jeder  Gruppe 
betrifft,  ist  es  wohl  nicht  denkbar,  dass  dadurcb  sich  das  Ver- 
baltnis zwischen  den  Gruppen  nennenswert  verschoben  hat. 
Dass  die  meisten  tagstiber  auf  waren,  muss  der  Grund  dafiir 
sein,  dass  hier  die  Nykturie  ausgesprochener  ist,  als  bei  Wik- 
NERS  Material,  bei  dem  die  meisten  bettlagerig  waren.  In  Ta- 
belle  VIII  ist  das  Resultat  zusammengefasst. 


Tabelle 

yni. 

ZaM 

Durcliscliiiittsalter 

iXonnaler  Nacht- 
druck 

Latente     Perma- 

Hyper-  inenteHy- 

tonie     ,  pertonie 

20 
22 

60 

6 
63 

118 

12 
58 

137 

13 

62     i 

1 

150    1 

Bei  Tagdiurese  =  100  ist  die  Nachtdiu- 
rese  =   

Wir  sehen  also,  dass  die  latenten  Hypertonien  eine  bedeu- 
tend  starkere  Nyktarie  haben  als  die  Alten  mit  normalem 
Nachtdruck,  und  dass  die  erstgenannten  bezgl.  des  Grades 
ihrer  Nykturie  zwischen  den  Alten  ohne  Blutdrucksverander- 
ungen  und  den  Hypertonikern  stehen  —  und  zwar  letzteren 
am  nachsten.  Aus  der  Kasuistik  wird  man  ersehen,  dass  so- 
wohl  in  Fallen  mit,  wie  ohne  transitorischem  oder  labil- 
hypertonischem  Vorstadium  die  Nykturie  nachgewiesen  wurde. 
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und  dass  das  Symptom  fehlen  (Fall  14)  oder  nur  in  leichtem 
Grrade  (Fall  4  &  8)  vorhanden  sein  kann,  wie  es  auch  bei  voll 
entwickelten  Hypertonien  der  Fall  ist.  Aus  der  Tabelle  VIII 
geht  ferner  hervor,  dass  die  Nachtdiurese  bei  normalem  Blut- 
druck  mit  dem  Alter  zunimmt.  Da  die  latenten  Hypertonien 
ein  etwas  niedrigeres  Durchschnittsalter  haben,  als  die  perma- 
nenten,    ist    die    Nykturie    bei   den  ersteren  noch  auffallender. 

Es  muss  betont  werden,  dass  eine  Blutdruckveranderung, 
wie  die  hier  ftir  das  latente  Stadium  der  Hypertonie  beschrie- 
bene,  bei  langerem  Bestehen  notwendig  am  Herzen  und  den 
Gefassen  ahnliche  Veranderungen  hervorrufen  muss,  wie  wir 
sie  bei  der  voll  entwickelten  Hypertonie  seben:  Herzhypertro- 
phie  und  Erweiterung  und  Elasticitatsverlust  der  Arterien 
nebst  sclerotischen  Veranderungen  an  den  Gefasswanden. 
Wahrend  Herz  und  Gefasse  beim  Normalen  bei  beginnendem 
Schlafe  unter  einem  Druck  von  85 — 100  mm  arbeiten,  sind  die 
entsprechenden  Werte  hier  oft  120 — 140  mm,  wie  oben  gesagt, 
ein  Blutdruekniveau,  das  sicb  der  Hohe  des  Nachtdruckes  bei 
voll  entwickelter  Hypertonie  nabert,  oft  sie  erreicht.  Es  leuehtet 
ein,  dass  dieser  Zuwachs  im  Draek  von  20 — 40  bis  um  60  % 
des  Normalwertes  im  Verlauf  der  Nacht  eine  ansehnlicbe  Mehr- 
arbeit  ftir  das  Herz  bedeutet.  Wenn  man  sich  weiter  erinnert, 
dass  der  Schlaf  fur  die  meisten  nicht  viel  weniger  als  ^iz  des 
Tages  dauert,  also  auch  des  Menschenlebens  im  Ganzen,  so 
kann  man  kaum  die  Bedeutung  tiberschatzen,  die  diese  Druck- 
erhohung  in  der  langen  Zeit  fur  die  genannten  Verhaltnisse 
bekommen  muss.  Dazu  kommt  noch,  dass  wie  gesagt,  der 
Tagdruck,  wenn  auch  nicht  viel,  so  doch  etwas  hoher  liegt, 
als  bei  Normalen,  und  zu  Extrasteigerungen  von  ktirzerer  oder 
langerer  Dauer  neigt. 

Von  den  Veranderungen,  deren  Vorhandensein  bei  latenter 
Hypertonie  wir  demnach  annehmen  miissen,  ist  die  Herzliy- 
pertrophie  das  einzige  Symptom,  dass  sich  zutreffenden  Falls 
klinisch  mit  einiger  Sicherheit  nachweisen  lasst.  Wie  erwahnt, 
gehen  meine  Erfahrungen  dahin,  dass  sich  Herzhypertrophie 
bei  den  permanenten  Hypertonien  sehr  selten  mit  den  gewOhn- 
lichen  klinischen  Methoden,  Perkussion  und  Lokalisierung  des 
Spitzenstosses,  nachweisen  lasst.  Janeway  (22)  aussert  sich 
in  derselben  Richtung.  Man  kann  daher  nicht  erwarten,  dass 
eine  Herzhypertrophie  bei  latenten  und  transitorischen  Hyper- 
tonien,   bei  denen  sie  sich,  wie  man  annehmen  muss,  in  ihrer 
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ersten    Entwicklung    befindet,    klinisch   in  Erscheinung  treten 
soil.     Wie    gesagt,    liessen    sich    doch    zweifelhafte  Anzeichen 
einer  Hypertrophie  in  2  von  den  20  Fallen  nachweisen,  indem 
der    Spitzenstoss  bei  diesen  sich  etwas  ausserhalb  der  Mamil-       ' 
larlinie    im    5.    Intercostalraum   fand.     Bei    einem    dieser,  und       i 
bei    drei    anderen    bestand  accentuierter  2.  Aortenton,  welches       | 
Symptom  sich  hier.  bei  verhaltnismassig  niedrigem  Tagdruck,       j 
moglicherweise  als  Folge  von  Elasticitatsveranderungen  in  der      ! 
Aorta    erklart.     Die    relative    Herzdampfung    habe    ich  in  der      ; 
Kasuistik  nicht  besprochen;  ihre  Grosse  ist  allzu  abhangig  von      1 
der    Lage    der  Lnngenrander,  der  Thoraxform  und  der  Person,      j 
des    Untersuchers,    als    dass    sie,    wenigstens  in  meiner  Hand, 
bei  diesen  zeitigen  Stadien  von  Herzhypertrophie  Aufklarungen 
von  Wert  geben  konnte.     Es  ist  wahrscheinlich,  dass  das  Or- 
thodiagramm  mehr  leisten  konnte,  als  eine  gewohnliche  Unter-      | 
suchung.     Dazu  war  jedoch  keine  Grelegenheit.  | 

Eine  klinische  Beschreibung  des  latenten  Stadiums  der  Hy- 
pertonic gab  meiner  Meinung  nach  Klaus  Hanssen  (12)  in  sei-      , 
ner  ausgezeichneten  Vorlesung  iiber  »Z)as  alte  Serf*,  wobei  er      j 
jedoch  den  Zustand  als  physiologisch  auffasst.  Die  Symptome 
treten    am    haufigsten    nach  dem  50:ten  Lebensjahre  auf,  gern 
bei    kraftigen    Leuten.     Sie    haben    >eine  physiologisch e  Blut-      j 
druckerhdhung    dem    Alter  entsprechend,  mit  Werten  um  150      j 
mm.»     Unter    ruhigem    Krankenhausaufenthalt    bieten  die  Pa-      j 
tienten  keine  deutlichen  Symptome  seitens  des  Herzens.     Erst      \ 
bei    Anstrengungen    des    tagliehen    Lebens,    z.    B.    schnellen      i 
Spaziergangen,    zeigt    sich,    dass    die    Leistungsfahigkeit    des      ; 
Herzens    geringer    ist,    als    bei    Jungen.     Es    tritt  dann  gerne 
Dyspnoe    und    Beklemmungsgefiihl    auf,    die  wieder  aufhoren, 
wenn    das    Tempo    gemildert   wird.     Bei  diesen  »Alten»  findet      l 
Kl.  Hanssen  oft  eine  leichte  Verbreiterung  der  relativen  Herz-      I 
dampfung    nach  beiden  Seiten  des  manubrium  sterni  im  l:ten      i 
und  2:ten  Zwischenrippenraum  (als  Zeichen  einer  Aortenerwei-      j 
terung),    und  Akzentuierung  des  2:ten  Aortentones.     Bei  Sek-      | 
tion    in  solchen  Fallen  findet  sich  ein  gesundes  und  kraftiges 
Herz    mit    einer    Hypertrophie,  die    sich  nicht  durch  Messung 
der    Dicke    der    Ventrikelwand,  wohl  aber  durch  das  Gewicht 
feststellen    lasst.     Dass    nach  meiner  Meinung  dies  nicht  »das 
physiologische    alte    Herz»    sein  kann,  geht  aus  dem  oben  ge-      ; 
sagten  hervor.  ] 

Das  Verhaltnis  zwischen  latenter  Hypertonic  und  der  Herz-      j 
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liypertrophie    wird    bei  der  Besprechung  der  chronischen  Glo- 
merulonephritiden  wieder  bariihrt  werden. 

Es  muss  durchaiis  betont  werden,  dass  die  Diagnose:  laten- 
tes  Staduim.  der  Hypertonie  im  Einzelfall  erst  gestellt  werden 
darf  nach  mehrmaligen  Blutdruckmessiingen  wahrend  guten 
Schlafes.  Wie  oben  besprochen,  kann  man  aueb  bei  Norma- 
len  einen  erhohten  Nacbtdmek  finden,  namentlich  in  der  ersten 
Nacbt;  desbalb  ist  die  Untersuchnng  in  mehreren  Nachten  un- 
umganglieh  notwendig.  Bei  nnruhigem  Schlafe  kann  man  aus 
einem  erhobten  Naehtdrucke  keine  Scbliisse  Ziehen.  Bei  den 
hier  angefiihrten  Fallen  glaube  ich  diese  Fehlerquellen 
ausscbliessen  zu  konneu,  da  der  Schlaf  gut  war.  Wie  wir 
spater  seben  werden,  finden  wir  ahnlicbe  Veranderungen  bei 
akuten  und  chroniscben  Glomerulonephritiden.  DifFerentialdia- 
gnostisch  kommen  nur  die  chroniscben  in  Betracht-  Jugendliches 
Alter,  Nephritis  in  der  Anamnese,  Urinveranderungen  und 
Fnnktionsstorungen  werden  fur  die  Diagnose  cbronische  Glo- 
merulonephritis sprechen.  Wieweit  z.  B.  Fall  12  als  gutartige 
Hypertonie  im  latenten  Stadium  aufgefasst  werden  soil,  oder 
als  cbronische  Glomerulonephritis  ohne  Niereninsuflizienz 
(VoLHARDS  Stadium  II),  kann  zweifelhaft  sein,  da  Nephritis  in 
der  Anamnese  vorkommt.  Die  vollig  intakte  Nierenfunktion 
und  der  normale  Urin  deuten  jedoch  hauptsaehlich  auf  die 
Diagnose  gutartige  Hypertonie  im  latenten  Stadium.  Beziig 
lich  Fall  11  konnte  es  die  Frage  sein,  ob  nicht  die  Muskel- 
rigiditat,  die  wahrend  des  Schlafes  deutlich  vorhanden  war, 
auf  die  Ergebnisse  der  Blutdruckmessung  Einfluss  gehabt  hat; 
da  jedoch  die  Muskelrigiditat  wahrend  des  Schlafes  und  am 
Tage  gleich  stark  zu  sein  schien,  glaube  ich  nicht,  dass  sie 
das  Verhaltnis  zwischen  Tag-  und  Nachtdruck  verandert  hat. 
Ich  babe  daher  den  Fall  als  latente  Hypertonie  aufgefasst. 

Ausser  den  hier  besprochenen  Fallen  mit  deutlicher  Erhoh- 
ung  des  Nachtdruckes  finden  wir  unter  den  Alten  ein  Teil 
Individuen  (wie  auf  Seite  414  besprochen,  im  Ganzen  13) 
mit  nur  leicht  erhohtem  Nachtdruck.  Diese  scheinen  den  tJber- 
gang  zwischen  den  latenten  Hypertonien  und  den  normalen 
Fallen  zu  bilden,  und  mlissen  angesehen  werden  als  in  einetn 
heginnenden  latent  hypertonischen  Stadium  befindlich.  Hier 
liegt  entweder  das  Niveau  des  Nachtdruckes  so  wenig  uber 
dem  Normalwert,  dass  man  im  Einzelfall  kaum  bestimmt  ent- 
scheiden    kann,    ob    eine    pathologische    Blutdruckveranderung 
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vorliegt,  oder  ob  die  nachgewiesene  Erhohung  nur  das  Resul- 
tat    einer    Fehlmessung    ist  — •  leichter    Schlaf   u.  s.  w.  (z.  B. 
Fall  21);  oder  wir  finden  in  andern  Fallen  (z.  B.  Fall  22— 25) 
den    Nachtdruck    bald    erhoht,    bald    normal,    wie    obeu    be 
sprochen. 

Wenn  das  Niveau  des  Tagdruckes  durchgehends  so  hoch 
liegt,  wie  in  den  bier  angefiibrten  Beispielen  (Fall  21 — 25), 
so  scbeint  dies  an  und  fiir  sicb  darauf  binzudeuten,  dass  der 
Blutdruck  niebt  normal  ist.  Im  Fall  25  findet  sicb  bei  Nacb- 
untersucbung  ein  bypertoniscber  Tagdruck  von  165  mm,  v^^as 
fiir  diesen  Fall  unzweideutig  die  Ricbtigkeit  unserer  Auffass- 
ung  bekraftigt. 

Dass    diese    Individuen  friiber  eiue  voll  entwickelte  Hyper 
tonie    gezeigt  baben  konnen,  dass  also  eine  Hypertonic  umge 
kebrt  periodenweise  normalen  Tagdruck  und  normalen  Nacbt- 
druck    baben    kann,    scbeint    nacb    der    oben  bervorgebobenen 
genetiscben    Auffassung  von  der  Hypertonic  sebr  wabrscbein- 
licb. 

Nacb  diesen  Untersucbungen  konnen  wir  uns  also  die  Ent- 
wicklung  der  Hypertonic  folgendermassen  denken: 

Primar  oder  sekundar  (als  Folge  eines  Nierenleidens)  wird 
der  vasomotoriscbe  Tonus  vermebrt,  so  dass  der  Tagdruck  et- 
n^vas  steigt,  bis  zur  oberen  Grenze  der  pbysiologiscben  Werte. 
Hier  bait  sicb  der  Blutdruck  verbaltnismassig  stabil;  der 
Nacbtdruck  ist  also  nur  wenig  niedriger,  als  der  Tagdruck, 
und  gegeniiber  dem  Normalwert  erbobt.  Docb  kann  in  der 
ersten  Zeit  der  Gefasstonus  in  einzelnen  Nacbten,  wabrscbein- 
licb  bei  sebr  tiefem  Scblafe,  erscblaffen,  so  dass  der  Nacbt- 
druck normal  wird:  heginnendes  lateyites  Stadium  der  Hyper- 
tonie  (Fall  21(?),  22(':')  und  23—25).  Spater  finden  wir  dauernd 
erbebten  Nacbtdruck:  latentes  Stadium  der  Hypertonic  (Fall 
12 — 20).  Allmablicb,  oder  vielleicbt  aucb  ofters  plotzlicb, 
stellt  sicb  nun  eine  erbobte  Reizbarkeit  des  vasomotoriscben 
Systems  ein.  Dies  Moment  kommt  im  wesentlicben  zur  Gelt- 
ung,  wenn  der  Patient  wacb  ist,  sodass  der  Tagdruck  stark 
steigt  und  Werte  von  170 — 180  mm  und  dariiber  erreicbt. 
In  der  ersten  Zeit  erscbeinen  diese  Steigerungen  nur  bei  star- 
keren  Reizen  namentlicb  psycbiscber  Art:  lahiler  Typus  der 
Hypertonie  (Fall  3,  6,  9),  oder  sie  sind  unter  den  Einwirk- 
ungen  des  taglicben  Lebens  standig  vorbanden,  scbwinden 
aber    bei    guter    Rube,  z.  B.  im  Krankenbaus:  transitorischer 
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Typus  der  Hypertonie  (Fall  1,  2).  Spater,  wenn  die  vasomo- 
torische  Reizbarkeit  welter  steigt,  ist  der  Tagdruck  standig 
und  stark  erhoht:  permanenter  Typus  de7i  Hypertonie.  Wah- 
rend  des  Schlafes  dagegen  horen  die  Reize  auf  zu  wirken, 
und  die  vasomotorische  Irritabilitat  macht  sich  daher  nicht 
geltend.     Der    Xachtdruck    findet    sich    daher    wahrend   dieser 
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Kurve  4. 


ganzen  Entwicklung  auf  demselben  Niveau,  wie  im  begin- 
nenden  Stadium,  oder  steigt  nur  vvenig.  1st  die  vasomotorische 
Reizbarkeit  stark  ausgesprochen  (hoher  Tagdruck),  so  findet 
sich  der  Blutdruckabfall  nur  in  einzelnen  Nachten,  vermutlich 
bei  dann  sehr  tiefem  Schlafe. 

Graphisch  darstellen  lasst  sich  die  Entwicklung  vom  nor- 
malen  Blutdrack  liber  die  beginnende  latente  Hypertonie,  die 
latente  Hypertonie,  die  latente  Hypertonie  mit  transitorischem 
Vorstadium,  bis  zur  voUentwickelten  permanenten  Hypertonie 
wie  in  Kurve  4,  wobei  jeder  Fall  aus  diesem  Material  genom- 
men  ist. 
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Geschl. 

Al- 
ter 
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mm  Hg 


Nacht- 
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mm  Hg 
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Nichts  nachweisbar  bei  physika- 
lischer  Untersuchung  oder  im 
Urin. 
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stoff  im  Blutserum  O'i- "  oo.  Tag: 
Nachtdiurese  100  :  150. 
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B.     Latente  Stadien  der  Hypertonie. 

1903    Nephritis.     1908    apoplek-l  ^3  20 
tii5cher  Insult.     Leichtes   LTnter-l'^/'s 
schenkelodem.     Urin  und  Organ- 
untersuchung  o.  B.    Nierenfunk- 
tion     gut.     Tag:     Nachtdiurese 
100  :  158. 

Geschlaugelte  rigide  Artei'ien.  Phy-j^Vis  19 


sikalische  Untersuchung  und 
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diurese 100  :  50. 
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Urin  0.  B.  Tag:  Nachtdruck 
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Nr. 
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C.     Beginnendes  latentes  Stadium  der  Hypertonie. 

Seit  8  Wochen  preecordiale  Schraer- 
zen  mit  leichter  Dyspnoe.  Wah- 
rend  des  Anfenthaltes  im  Kran- 
kenhaus  keine  S\Tnptome  hiervon. 
Diastol.  Herztone  an  den  Ba- 
sis unrein:  etwas  rigide  Arte- 
rien.     Untersuchung  sonst  o.  B. 
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Sonst  nichts  besonderes. 
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Die  Messung  des  Blutdrucks  am  Schlafenden  als 
klinisclie  3Iethode 

speciell  bei  der  gatartigen  (primareii)  Hypertonie  nnd  der 
Glomerulonephritis. 

Von 
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II. 


b)  Der  diastolische  Druck  beim  Hypertoniker. 

Der  diastolische  Druck  wurde  in  27  Fallen  bei  Hj-pertoni- 
kern  untersucht,  von  denen  13  dauernd  einen  Tagdruck  von 
liber  140  mm  hatten,  die  iibrigen  14  sind  latente  Stadien  von 
Hypertonic,  doch  konnen  einige  von  ihnen  einen  Tagdruck  von 
liber  140  mm  an  den  Tagen  gehabt  haben,  an  denen  der  dia- 
stolische Druck  gemessen  wurde.  Bei  der  erstgenannten  Gruppe 
finden  wir  durchschnittlich  einen  Fall  von  183  auf  133  mm— 
50  mm  fur  den  systolischen  Druck  wahrend  der  diastolische 
Druck  gleichzeitig  nur  10  mm  fallt  von  88  auf  78  mm.  Diese 
Beobachtungen  stimmen  iiberein  mit  friiheren  Erfahrungen, 
nach  denen  die  Variationen  im  Blutdruck  bei  Hypertonikern 
im  v^esentlichen  den  systolischen,  weit  weniger  den  diastoli- 
schen  Druck  betreffen.  Die  angeftihrten  Zahlen  entsprechen 
einem  Pulsdruck  von  95  mm  fur  den  Tag  und  55  mm  fiir  die 
Nacht,  sowie  den  Blutdruckquotienten  0,52  und  0,41.  Bei  den 
14  Fallen  mit  latentem  Stadium  der  Hypertonic  findet  sick 
fiir  den  systolischen  Druck  ein  Fall  von  140  auf  126  mm— 14 
mm  und  fiir  den  diastolischen  von  82  auf  79  mm— 3  mm,  wo- 
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nach  wir  die  Pulsdrucke  58  und  47  mm  und  die  Blutdruck- 
quotienten  0,41  und  0,37  erreclinen.  Also  in  beiden  Gruppen 
wie  beim  Normalen:  weit  geringerer  Fall  des  diastolischen,  als 
des  systoliseben  Druckes,  sowie  niedrigerer  Pulsdruck  und  Blut- 
druckquotient  mit  Beginn  des  Scblafes. 

Die  latenten  Hypertonieen  haben  einen  Pulsdruck,  der  boher 
(58  mm)  liegt,  als  der  beim  Xormalen  (44  mm),  und  zwiscben 
dem  Pulsdruck  der  Normalen  und  der  Hypertoniker  (95  mm). 
Diese  Erbobung  des  Pulsdruckes  bei  latenter  Hypertonie  im 
Verbaltnis  zum  normalen  kann  docb  nicbt  so  aufgefasst  wer- 
den,  als  zeige  sie  bier  eine  patbologiscbe  Blutdruckveranderung. 
an,  denn  aucb  bei  ganz  normalen  Individuen  finden  wir,  dass 
der  Pulsdruck  mit  steigendem  systoliscben  Blutdruck  steigt. 
So  baben  13  normale  Junge,  die  alle  einen  systoliscben  Tag- 
druck  iiber  120  —  durcbscbniltlicb  129  mm  —  baben,  den 
gleicben  Pulsdruck,  wie  bei  den  latenten  Hypertonikern. 

BetrefFs  der  Deutung  dieser  Veranderungen  wird  auf  die 
vorstebenden  Bemerkungen  wegen  des  diastoliscben  Druckes 
bei  Normalen  bingewiesen. 

c)  Wo  liegt  die  Grenze  zwischen  dem  pathologisch  erhohten 
und  dem  normalen  Tagdruck? 

Die  verscbiedenartigen  Ansicbten  liber  diese  praktiscb  be- 
deutungsvolle  Frage  wird  auf  Seite  398,  399  und  409  besprocben. 
Konnen  wir  nun  auf  Grund  dieser  Untersucbungen  der  Ant- 
wort  naber  kommen? 

Wenn  wir  davon  ausgeben,  dass  ein  erbobter  Nacbtdruck 
eine  patbologiscbe  Erbobung  bedeutet,  und  voraussetzen  (wa^ 
nicbt  ganz  korrekt  ist,  wie  wir  weiter  unten  seben  werden), 
dass  keine  Hvpertonie  vorbanden  sein  kann,  wenn  der  Nacbt- 
druck   normal    ist,    so  kann  aus  dem  Material  folgendes  abge- 

leitet  werden: 

Bei    Tagdruck    von    138    mm  oder  dariiber  fiir  Manner  und 
132  mm  fur  Frauen  fand  sicb  immer  ein  erbobter  Nacbtdruck. 
So  fern  das  Material  allgemeine  ScUiisse  zulcisst,  muss  also  em 
TagdrucJc  von  140  mm  fur  Manner  und  ISo  mm  fiir  Frauen 

1    Hier  wie  immer  in  dieser  Arbeit  gUt  dies  von  dem  tiefsten  Wert  bei  meh- 
reren  Messungen. 
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stets  pathologisch  sein}  Auf  jeden  Fall  konnen  wir  davon 
ausgehen,  dass  dies  meistens  der  Fall  sein  wird. 

Andererseits  wurde  bei  normalem  Nachtdruck  der  hochste 
Tagdruck  mit  135  mm  bei  Mannern  und  125  mm  bei  Frauen 
gefunden.     Diese  Tagdruckwerte  konnen  also  normal  sein. 

Im  folgenden  Abschnitt  werden  wir  sehen,  dass  akute  Glo- 
merulonephritiden  in  der  Rekonvalescenz  (dasselbe  fand  sich 
bei  Herzfebler  in  relativ  inkompensiertem  Stadium)  normalen 
oder  annahernd  normalen  Nachtdruck  bei  deutlich  erhohtem 
Tagdruck  haben  konnen.  Da  dies  beim  Normalen  nie  beobach- 
tet  wurde,  muss  hier  trotz  des  norma'en  Nacbtdruckes  der 
Blutdruck  als  pathologisch  aufgefasst  werden.  Eine  Einschran- 
kung  oben  aufgestellter  Regel  wird  hierdurch  also  nicht  veran- 
lasst. 

Schliesslich  sehen  wir  an  diesem  Material,  dass  der  nied- 
rigste  Tagdruck,  der  bei  sicher  erhohtem  Nachtdruck  gefunden 
wurde,  115  mm  betragt.^  (Fall  15,  vergl.  auch  Fall  14,  19 
und  20.) 

Da  also  ein  Tagdruck  von  135  mm  {130  mm  bei  Frauen) 
normal  sein  Jcann,  und  einer  von  115  mm  pathologisch,  so 
Id'mnen  wir  im  Einzelfall  bei  einem  Tagdruck,  der  unter  140 
mm  liegt,  nicht  entscheiden,  ob  wir  einen  normalen  oder  einen 
pathologiscJi  erhohten  Wert  vor  uns  haben,  ivenn  wir  nicht 
den  Nachtdruck  messen. 


d)    Der  Blutdruck  bei  der  akuten  und  ehronischen  Glomeru- 
lonephritis. 

Das  hier  untersuchte  Material  umfasst  18  Falls  von  akuter 
und  chronischer  Glomerulonephritis.  Ausserdem  wurden  zum 
Vergleich  mit  herangezogen  5  Patienten  mit  orthotischer  Al- 
buminuric und  2  mit  Nephrosen. 

Der  Blutdruck^  wurde,  wie  oben  besprochen,  gemessen.     In 

^  Eine  Bekraftigung  meiner  Auifassung  finde  ich  in  der  oben  citierten  Arbeit 
von  Walter  C.  Alvarez.  Auf  Grund  einer  statistisch  mathematischen  Analyse 
seines  grossen  Materials  komnit  er  zu  dem  praktisch  genommen  gleichen  Resnl- 
tat,  dass  namlich  Blutdruck  von  ttber  140  mm  bei  Mannern,  und  130  mm  bei 
Frauen  pathologisch  erhoht  ist. 

■''  Bei  jungeren  Individuen  mit  akuter  Glomerulonephritis  kann  der  Tagdruck 
bei  deutlich  erhohtem  Nachtdruck  noch  niedriger  sein  (Fall  26,  27,  28). 

^  Der  diastolische  Druck  wurde  in  den  meisten  Fallen  untersucht  und  zeigte 
Veranderungen,    die   ganz  dem  Befuud  bei  Hypertonikern  sonst  entsprechen.     Im 
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ein  paar  Fallen  wurde  kein  Veronal  gegeben.  Viele  sind  lan- 
gere  Zeit  hindurch  beobaehtet;  die  meisten  akuten  Falle  vom 
Anfangsstadium  bis  zur  vollstandigen  oder  meistens  nur  rela- 
tiven  Heilung,  und  in  dieser  Zeit  mit  Messungen  in  bestimm- 
ten  Zwischenraamen.  Andere  Falle  wurden  vom  akuten  bis 
in's  chroniscbe  Stadium  hinliber  verfolgt,  und  ein  Teil  ist  nur 
in  letzterem  beobaehtet. 

Bis  auf  einige  Ausnahmen  sind  Nierenfunktionspriifungen 
ausgeflihrt  worden.  Hierbei  wurde  die  von  Strauss  (51)  aus- 
gebaute  Einiagsprohe  angewendet,  wobei  gleichzeitig  das  Kon- 
zentrations-  und  Verdtinnungsvermogen  durch  Bestimmung  der, 
Diurese,  des  spezifischen  Gewichts  und  der  Chlornatriumaus- 
scheidving  kontrolliert  wird.  Diese  Probe,  wegen  deren  Ein- 
zelheiten  auf  die  Originalarbeit  verwiesen  sei,  wird  in  gros- 
sen  Ztigen  folgendermassen  angestellt:  um  7  Uhr  morgens  er- 
halt  der  Patient  1  Liter  Tee,  spater  am  Tage  im  wesentlicben 
Trockendiat.  Die  Urinportionen  werden  jede  Stunde  bis  11 
Uhr  vormittags,  und  spater  um  1,  4  und  7  Uhr  nachmittags 
aufgesammelt.  An  jeder  Urinportion  werden  die  genannten  Be- 
stimmungen  angestellt. 

Nach  Strauss  soil  bei  guter  Funktion  die  Diurese  bis  11 
Uhr  vormittags  ca.  1000  ccm  betragen,  das  spezifische  Grewicht 
in  den  einzelnen  Portionen  zwischen  1004  und  1025  oder  noch 
mehr  nach  oben  und  unten  variieren,  und  die  NaCl  Konzen- 
tration  zwischen  1  und  10  %<>.  Mit  Riicksicht  auf  den  Raum 
ist  in  den  Krankengeschichten  nur  die  bis  11  Uhr  vorm.  aus- 
geschiedene  Urinmenge  angefiihrt,  sowie  die  ausseren  Grenzen 
fiir  das  spezifische  Gewicht  und  die  NaCl  Konzentration  im 
Laufe  des  ganzen  Tages.  Die  Chloridbestimmung  geschah  nach 
Thomas  Achards  Methode,  eine  grobe,  aber  fiir  den  klinischen 
Bedarf  ausreichend  genaue  Bestimmung.  Bei  hohem  Eiweiss- 
gehalt  wurde  das  spezifische  Gewicht  erst  nach  Ausfallung 
des  Albumens  bestimmt.  Vorsichtshalber  wurde  die  Strauss- 
sche  Probe  im  ganz  akuten  Stadium  nicht  angewandt-  Ein- 
zelne  Male  wurde  ein  Liter  Wasser  gegeben,  dessen  Ausschei- 
dung  mit  Bestimmung  von  Diurese  und  spezifischem  Gewicht 
jede  Stunde  vier  Stunden  lang  kontrolliert  wurde.  In  den 
Krankengeschichten  ist  das  niedrigste  spec.  Gewicht  und  die 
Diurese  in  4  Stunden  angefiihrt.     Ausserdem  wurde  die  quan- 

folgenden  sind  daher  nur  die  Untersnchungen  des  systolischen  Drackes  bespro- 
chen. 
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titative  Bestimmung  der  Phenolsulfothaleinausscheidung  aus- 
gefiilirt  in  Proben  70  und  130  Minuten  nacli  der  Einspritzung 
von  1  ccm  des  Farbstoffes  in  die  Lendenmuskulatur  (gemessen 
mit  ein  und  derselben  Rekordspritze).  Die  Bestimmung  ge- 
schah.  mit  Helliges  Kolorimeter.  Es  werden  die  gefundenen 
Prozentzablen  beider  Urinportionen  und  ihre  Summe  angefuhrt; 
diese  soil  normaler  Weise  nach  K.  Motzfeldts  (36)  Untersu- 
chungen  50  %  oder  darliber  betragen,  wobei  jedocb  Werte  zwi- 
schen  50 — 60?^  als  verdachtig  angesehen  werden.  Endlich  ist 
der  Blutserumgehalt  mi  Harnstoff,  Ur.  bestimmt  worden,  nacb 
Ambards  Methode  mit  YvoNNEscber  Rohre  (Normalwerte  nach 
Strauss  0,30 — 0,60  %),  sowie  in  anderen  Fallen  die  TotalsticTc- 
stoffmenge  —  Rest-N  —  nacb  Kjeldahls  Methode  (Normal- 
wert  nach  Strauss,  0,20—0,40/^0). 

Bei  den  akuten  Formen  diffuser  Glomerulonephritis  fand  ich, 
dass  Tag-  und  Xachtdruck  vom  Beginn  bis  zur  voUstandigen 
oder  relativen  Heilung  der  Krankheit  einer  Kurve  folgen,  de- 
ren  Form  soweit  typisch  ist,  dass  ich  selbst  auf  Grund  der 
verhaltnismassig  wenigen  Falle  glaube,  eine  Beschreibung  ihres 
gewohnlichen  Verlaufes  geben  zu  konnen.  In  der  darauf  fol- 
genden  Besprechung  der  einzelnen  Falle  wird  epikritisch  auf 
die  tJbereinstimmungen  und  Abweichungen  von  der  aufgestell- 
ten  Standardkurve  hingewiesen  werden. 

Findet  sich  in  Beginn  der  Erkrankung  erhohter  Tagdruck 
(150 — 180  mm),  so  wird  stets  ein  verhaltnismassig  starker  Blut- 
druckfall  im  Schlaf  beobachtet,  so  dass  der  Nachtdruck  wie 
bei  der  gutartigen  Hypertonic  in  der  Kegel  zwischen  120  und 
140  mm  liegt,  selten  hoher,  und  nie  so  tief,  dass  er  nur  an- 
nahernd  den  Xormalwert  flir  den  Nachtdruck  erreichte  (Fall 
30,  31,  32).  Die  Grosse  des  Blutdruckfalles  ist  im  grossen 
und  ganzen  ebenso  wie  unter  physiologischen  Verhaltnissen 
und  bei  der  gutartigen  Hypertonic  von  der  Hohe  des  Tag- 
druckes  abhangig.  Je  hoher  dieser,  desto  grosser  der  Abfall 
im  Schlafe.  Mehrere  Male  wurde  ein  Fall  um  50  mm  beobach- 
tet. Dies  Anfangsstadium  gehort  im  allgemeinen  zum  Hohe- 
punkt  der  Nephritis  mit  deutlichen  AUgemeinsymptomen,  Urin- 
veranderungen  und  Funktionsstorungen.  Wenn  diese  Symp- 
tome  zuruckzugehen  beginnen,  fallt  der  Tagdruck  meist  im 
Lauf  von  ein  bis  zwei  Wochen  bis  unter  die  oberste  Grenze 
flir  die  physiologischen  Werte  und  erreicht  140 — 130  mm. 
Doch  zeigt  sich  sowohl  jetzt,  als  spater  in  der  Rekonvalescenz 
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der  Tagdruck  labil  mit  Neigung  zu  Steigerungen  liber  die  Nor- 
malgrenze.  Diese  Steigerungen  werden  gewohnlicli  unter  ruhi- 
gem  Regime  in  diesem  Stadium  in  den  Hintergrund  treten, 
sich  besonders  bei  psycbischer  uud  korperlicber  Unruhe  zeigen, 
jedocb,  wie  wir  unten  seben  werden,  sicb  in  einem  Teil  der 
Falle  um  so  starker  in  der  Rekonvalescenz  geltend  macben, 
namentlicb  nacb  Aufboren  der  Bettlagrigkeit.  Im  allgemeinen 
wird  also  der  Tagdruck  in  diesem  Stadium  um  130 — 140  mm 
liegen.  Hierbei  ist  aucb  der  Nacbtdruck  etwas  gefallen,  aber 
bei  weitem  niebt  so  sebr,  wie  der  Tagdruck,  so  dass  er  aucb 
jetzt  nicbt  den  Normalwert  erreicbt.  Der  Nacbtdruck  liegt  in 
der  Regel  jetzt  zwiscben  ilO — 120  mm.  Diese  Blutdruckver- 
anderung  iindet  sicb  aucb  in  den  Fallen,  wo  der  Tagdruck  im 
Anfangsstadium  verbaltnismassig  niedrig  ist  —  125  bis  140 
mm  (Fall  26,  27,  28,  29,  34).  Mit  anderen  Worten,  wir  seben, 
dass  die  Blutdruchhurve  bei  der  akuten  Glomerulo^iephritis  auf 
die  gJeiche  Weise  wie  bei  der  gutartigen  Hypertonie  ein  laten- 
tes  Stadium  durclilduft,  wobei  sicli  der  BliddrucT^wert  niir  bei 
Messung  des  Naclitdruches  sicker  erhennen  Idsst.  (Fall  26,  27, 
28,  29,  30,  31,  32,  34.) 

Im  weiteren  Verlauf  setzt  sicb  das  Fallen  des  Tagdruckes 
fort,  der  meist  Werte  unter  120  mm  erreicbt.  Aucb  jetzt  kann 
man  erbobten  Nacbtdruck  ktirzere  oder  meist  langere  Zeit  bin- 
durcb  beobacbten  (Fall  26,  27.  2S,  29,  32).  Er  liegt  jedocb 
nicbt  viel  iiber  dem  Normalwert,  um  100 — 110  mm  (90 — 100 
mm  bei  den  Jiingsten),  so  dass  man  bei  isolierter  Betracbtung 
des  einzelnen  Wertes  im  Zweifel  sein  konnte,  ob  wirklicb  eine 
Erbobung  vorbanden  sei.  Docb  wird  der  weitere  Verlauf  oft 
zeigen,  dass  der  Nacbtdruck  gleicbmassig  weiter  nacb  unten 
sinkt,  bis  endlicb  ein  bleibender  niedriger  Wert  erreicbt  ist. 
In  diesem  letzten  Abscbnitt  der  Erkrankung  kann,  wie  gesagt, 
die  Labilitat  des  Tagdruckes  mit  Tendenz  zu  Steigerungen 
sicb  geltend  macben,  namentlicb  wenn  dem  Patienten  erlaubt 
wird  aufzusteben,  und  es  konnen  taglicb  (Fall  30  und  31) 
oder  nur  an  einzelnen  Tagen  (Fall  32  und  35)  Werte  von  140 
— 160  mm  erreicbt  werden.  —  Als  Folge  biervon  wird  der  Blut- 
druckfall  wieder  gross.  Bei  einem  Teil  der  Falle  kommt 
diese  Labilitat  dagegen  nicbt  zur  Beobachtung  (Fall  26,  27, 
28,  29).  Man  wird  seben,  dass  die  Labilitat  des  Tagdruckes 
in  der  Rekonvalescenz  nur  in  den  Fallen  beobacbtet  wird,  die 
im  Anfangsstadium  deutlicb  erbobten  Tagdruck  aufwiesen- 


DIE   MESSUNG    DES   BLUTDRUCKS   AM    SCHLAFENDEN.  449 

Im  Stadium  der  Rekonvalescenz  besteht,  ob  nun  der  Tag- 
druck  hoch  oder  niedrig  ist,  guter  AUgemeinzustand  mit  sub- 
jektivem  Wohlbefinden,  keine  oder  nur  mikroskopische  Hama- 
turie  (doch  wurde  bei  einzelnen  Fallen  starke,  aber  nur  2 — 3 
Tage  dauernde  Hamaturie  beobachtet);  des  weiteren  abneb- 
mende  oder  geringe  Eiweissmenge  (^  2  "U  oder  weniger)  und 
relativ  gute  oder  ganz  normale  Nierenfunktion,  besonders  nie- 
mals  vermehrter  E,est-N. 

Wir  konnen  also  im  Verlaufe  der  akuten  Glomerulonephritis 
schematisch  3  Stadien  von  Blutdruckveranderungen  unter- 
scheiden: 

I.  Stadium  mit  manifester  Hypertonie:  Hoher  Tagdruck, 
hober  Nachtdruck,  grosser  Blutdruckfall  wahrend  des  Scblafes, 
Allgemeinsymptome,  scblecbte  Nierenfunktion,  bedeutende  Urin- 
veranderungen. 

II.  Stadium  mit  latenter  Hypertonie:  Innerbalb  der  phy- 
siologiscben  Grenzwerte  liegender  Tagdruck  mit  Tendenz  zu 
Steigungen  bis]  zur  oder  etwas  liber  die  oberste  Grenze;  er- 
hobter  Nachtdruck,  doch  niedriger  als  im  Anfangsstadium. 
Meist  geringer  Blutdruckfall  im  Schlafe.  Allgemeinsymptome, 
Funktionsstorungen  und  Urinveranderungen  wie  im  ersten  Sta- 
dium oder  im  Rtickgang. 

III.  Stadium  der  Behonvalescenz :  Tagdruck  entweder  dau- 
ernd  ganz  innerbalb  der  physiologischen  Grenzen,  oder  labil, 
bei  zufalligen  Einwirkungen  mehr  oder  weniger  erhoht.  Nacht- 
druck leicht  erhoht,  zum  Normalwert  absinkend.  Blutdruck- 
fall wahrend  des  Scblafes  gross  oder  klein,  ganz  nach  der  mehr 
oder  weniger  zufalligen  Hohe  des  Tagdruckes.  Subjektives 
Wohlbefinden,  geringe,  oder  spaterhin  keine  Urinveranderun- 
gen. 

Wie  diese  Darstellung  zeigt,  und  wie  Kurve  5  eines  typi- 
schen  Falles  (Fall  32)  veranschaulicht,  scheint  die  Kurve  des 
Nachtdruches  zu  jeder  Zeit  die  Intensitdt  der  NierenerJcran- 
hung  weit  hesser  nmderzuspiegeln,  als  die  des  Tagdruckes. 

Wahrend  der  Nachtdruck  bei  den  Fallen,  die  in  Heilung 
libergehen,  ein  gleichmassiges  Absinken  im  Verlauf  der  Besse- 
rung  der  Nierenaffektion  und  der  Funktion  zeigt,  kann  der 
Tagdruck  auf  der  einen  Seite  normal  oder  nur  zweifelhaft  er- 
hoht sein  bei  pragnanten  Nierensymptomen,  und  auf  der  an- 
deren  Seite  deutlich  erhoht  bei  vollstandig  oder  relativ  geheilter 
Niere.     Wo    das    erste    akute    Stadium  mit  deutlich  erhohtem 
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Kurve  5. 


Tagdruck  fehlt  oder  nicht  zur  Beobachtung  kommt^  —  und 
wo  audi  spater  sicli  der  Tagdruck  unter  der  obersten  pbysio- 
logiscben  Grenze  halt  —  hann  die  Blutdruckverdndernng  nur 
durch  Messung  des  Nachtdruches  erhannt  werden  (Fall  26,  27, 
28,  29,  34). 

Was  die  Haufigkeit  der  Blutdruckerhohung  angebt,  und  den 
Wert,  den  man  diesem  Symptom  bei  der  akuten  Grlomerulo- 
nepbritis  zulegen  soil,  so  geben  die  Auffassungen  hiertiber  aus- 
einander,  wie  scbon  oben  berubrt  (siebe  Seite  398).  Diese  Un- 
tersucbungen  konnen  vielleicbt  diese  Frage  zu  einer  Entscbei- 
dung  bringen.  Wabrend  Volhard  (55)  meint,  dass  die  Blut- 
druckerbobung  bei  der  akuten  Glomerulonepbritis  ein  Kardi- 
nalsymptom  sei,  das  nie  feble,  selbst  wenn  er,  wie  gesagt,  an- 


^  Wie  weit  in  diesen  Fallen  ein  kurzdauerndes  manifest-hypertonisches  Vor- 
stadinm  bestanden  hat.  ist  nicht  leicht  zn  entscheiden.  Volhard  (55)  meint, 
dass  alle  akuten  Glomerulonephritiden  ein  solches  durchmachen,  dass  es  aber  von 
sehr  knrzer  Dauer  sein  konne  (bis  zu  Stunden),  and  daher  meist  iibersehen  wird. 
"VVie  oben  besprochen,  zeigen  die  mit  manifester  Hypertonie  beginnenden  Falle 
labilen  Tagdruck,  der  dagegen  nicht  beobachtet  wurde,  wo  die  Hypertonie  von 
Anfang  an  latent  war.  Dies  scheint  gegen  Volhards  Anschauung  zu  sprechen, 
und  wiirde,  wenn  es  an  grosserem  Material  sich  bestatigen  sollte,  darauf  hindeu- 
ten,  dass  in  solchen  Fallen  ein  principieUer  Unterschied  bei  den  Blutdruckver- 
anderungen  besteht. 

Diese  Frage  wird  bei  Besprechung  des  Kapillardruckes  naher  bertihrt. 
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nimmt,  dass  es  nur  eine  selir  kurze  Zeit  lang  vorhanden  sein 
kann,  meinen  Strauss  (51),  Munk  (37),  dass  Volhard  die  Be- 
deutung  dieses  Symptomes  iiberschatzt  hat.  In  einem  Teil 
der  Falle  finden  sie  Hypertonie  von  150 — 160  mm,  selten  hoher, 
aber  in  ebensovielen  Fallen  wird  dieser  Wert  nicht  erreicht, 
der  Blutdruck  halt  sich  auf  120 — 130  mm,  ja  noch  niedriger 
selbst  in  schweren  Fallen.  Sie  meinen  daher,  dass  dem  Symp- 
tom weder  diagnostischer  noch  difFerentialdiagnostischer  Rang 
zukomme.  Jens  Bugge  (6)  hat  auch  gefunden,  dass  der  Blut- 
druck bei  Kindern  mit  Nephritis  uicht  erhoht  ist  und  dass  die 
Blutdruckmessungen  hier  keinen  besonderen  diagnostischen 
Wert  besitzen.  Die  vorliegenden  Untersuchungen  scheinen 
Volhard  recht  zu  geben,  in  soweit,  als  der  Xachtdruclc  in  alien 
meinen  Fallen  von  ahiiter  Xeplirifis  meJir  oder  iveniger  deut- 
lich  erhoht  ivar,  selbst  wo  der  Tagdruck  verhaltnismassig  nied- 
rig  ist  oder  nur  eine  kurzdauernde  Erhohung  aufweist. 

Aber  ausserdem  zeigen  viele  der  untersuchten  Falle  von  aku- 
ter  Nephritis,  dass  die  Erhohung  des  Blutdruckes  {NachtdruTc- 
Jces)  von  weif  grosserer  Daiier  ist,  als  man  hei  Messimg  nur 
des  TagdrucJces  glauben  sollte. 

Wie  man  verstehen  wird,  muss  die  Messung  des  Nachtdruk- 
kes  auch  differentialdiagnostische  Bedeutung  erhalten  Jconnen 
gegeniiber  den  akuten,  nicht  diffusen,  sog.  Herdnephritiden, 
und  ebenso  gegeniiber  den  akuten  Nephrosen  (Fall  50).  Bei 
Nachweis  erhohten  Nachtdruckes  muss  die  Diagnose  diffuse 
Glomerulonephritis  gestellt  werden,  selbst  wenn  der  Tagdruck 
verhaltnismassig  niedrig  ist.  Wir  miissen  daher  annehmen, 
dass  die  ahuten  Herdnejjhritiden  jedenfalls  selte^ier  sind,  als 
viele  Verfasser  anzunehmeyi  scheinen.  Ktlin  (30)  kam,  wie 
unten  naher  besprochen  werden  soil,  auf  Grund  seiner  Kapil- 
lardruckmessungen  zu  derselben  Auffassung.  in  dem  er  unter 
denselben  Verhaltnissen,  wo  ich  erhohten  Nachtdruck  gefun- 
den habe,  erhohten  Kapillardruck  konstatierte.  Ich  muss  mit 
Kylin  die  Berechtigung,  diese  Form  eines  Nierenleidens  auf- 
recht  zu  erhalten.  bezweifeln,  solange  dabei  nicht  irgend  ein 
Fall  mit  normalem  Kapillardruck  oder  Nachtdruck  beobachtet 
worden  ist.  Dass  Fieber  und  schlechter  AUgemeinzustand  als 
blutdruckherabsetzende  Faktoren  in  Betracht  gezogen  werden 
miissen.  wird  oft  hervorgehoben  und  an  diesem  Material  von 
Fall  33  (Fieber),  28  und  37  (Kollaps)  iUustriert. 

Bei  den  chronischen  Stadien  von  Glomerulonephritis  mit  und 
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ohne  Insufficienz  (Volhard  Stadium  II  und  III)  werdea  die 
Blutdnickveranderungen  einen  Typiis  zeigen,  der  einer  der  hier 
fiir  das  akute  Stadium  geschilderten  Entwicklungsstufen  ent- 
spriclit:  Entweder  erhohter  Tag-  und  Nachtdruck  mit  gros- 
sen  Schwankungen,  oder  ein  latent-hypertonisches  Stadium. 

So  fand  sich  latente  Hypertonie  bei  clironischer  Grlomerulo- 
nephritis  sowohl  im  dritten  (Fall  36),  als  auch  im  zweiten 
(Fall  39 — 42)  Stadium:  von  besonderem  Interesse  ist  das  Symp- 
tom jedocb  bei  der  letztgenannten  Form  von  Nierenerkran- 
kung,  denn  bier  ist  die  Diagnose  zu  einem  wesentlicben  Teil 
davon  abbaogig,  ob  sicb  eine  Blutdruckerbobung  nacbweisen 
lasst,  oder  nicbt.  Die  Urinveranderungen  sind  ja  bei  dieser 
Erkraukung  wenig  cbarakteristiscb,  oft  unbedeutend,  und  kon- 
nen  aucb  ganz  fehlen,  und  die  Nierenfunktion  ist  immer  rela- 
tiv  gut.  Dass  der  Nachweis  einer  latenten  Hypertonie  unter 
solcben  Umstanden  fiir  unsere  Auffassung  der  Diagnose  durcb- 
aus  entscbeidend  sein  muss,  zeigt  eine  nabere  Betracbtung  der 
genannten  Falle: 

Fall  39  wird  aufgenommen  mit  akuter  fieberbafter  trombo- 
pblebitis  femoralis  sin.  und  zeigt  dabei  eine  leicbte  Albumi- 
nuric und  mikroskopiscbe  Hamaturie,  Urinveranderungen,  die 
scbnell  mit  dem  Riickgang  des  Fiebers  und  der  Pblebitis 
scbwinden.  Da  die  Pbenolsulpboausscbeidung  normal  gefunden 
wird  und  das  berabgesetzte  Wasserausscbeidungsvermogen 
durcb  das  wabrend  des  ganzen  Krankenbausaufentbaltes 
vorbandene  Oedem  der  linken  unteren  Extremitat  verursacbt 
sein  kann,  bleibt  die  latente  Hypertonie  das  einzige  sicbere 
Symptom  der  Nierenaffektion.  Obne  den  Nacbweis  des  erboh- 
ten  Nacbtdruckes  wtirden  wir  wabrscbeinlicb  die  Urinveran- 
derungen als  vortibergebende  Infektionsfolge  —  akute  nicbt 
diffuse  Herdnepbritis  —  auffassen,  anstatt  wie  jetzt  als  akutes 
Aufflackern  einer  cbroniscben  Glomerulonepbritis.  In  Fall  40 
sehen  wir  Hamaturie  und  Albuminurie,  die  gleicbfalls  scbnell 
verscbwinden  bis  auf  eine  gerade  nocb  nacbweisbare  Albumi- 
nurie. Die  Nierenfunktion  ist  relativ  gut  und  der  AUgemein- 
zustand  ungestort.  Der  erbobte  Nacbtdruck  zeigt  das  Vorlie- 
gen  einer  diffusen  Grlomerulonepbritis  an.  Sonst  ware  die 
Diagnose  akute  Exacerbation  einer  cbroniscben  Herdnepbritis, 
die  jetzt  ausgescblossen  werden  kann,  am  wabrscbeinlicbsten 
gewesen,  um  so  mebr,  als  die  standigen  Eecidive,  die  die  Kran- 
kengescbicbte    des   Patienten  aufweist,  cbarakteristiscb  fiir  die 
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chronische  Herdnephritis  sein  soUen.  In  Fall  41  ist  die  Nie- 
renfanktion  verhaltnismassig  schlecht  (namentlich  bei  der  Auf- 
nahme)  und  die  nachgewiesene  latente  Hypertonie  stimmt  da- 
mit  gut  iiberein.  Von  grosstem  Interesse  ist  inzwischen  diese 
Blutdruckveranderung  in  Verbindung  mit  der  friiheren  Apo- 
plexie  im  linken  Occipitallappen  und  der  darauf  folgenden  per- 
sistierenden  homonymen  Hemianopsie.  Der  erhohte  Nachtdruck 
weist  dentlich  darauf  bin,  dass  die  Ursacbe  zur  Hirnblutung 
in  dem  Nierenleiden  zu  suehen  ist,  wiihrend  der  Tagdruck  und 
die  Krankengescbichte  (Wa  R  — )  keinen  sicheren  Scbluss  auf 
die  Patbogenese  der  Apoplexie  zulassen.  In  Fall  42  ist  der 
Urin  wabrend  des  Krankenbausaufentbaltes  normal,  abgeseben 
von  der  bei  der  Aufnabme  gefcindenen  Spur  Albumen.  Die 
Nierenfunktion  ist  sebr  gut.  Neben  der  zweifelbaften  Herz- 
bypertrophie  deutet  die  latente  Hypertonie,  die  iibrigens  in 
einzelnen  Nacbten  sicb  an  der  Grrenze  des  Normalen  bait,  auf 
das  Vorliegen  einer  cbronischen  diiFusen  Grlomerulonepbritis, 
und  diese  Diagnose  findet  sonst  nocb  eine  Stiitze  in  den  durcb- 
gemacbten  Infektionen,  der  friiber  beobacbteten  Albuminurie 
und  dem  verbaltnismassig  boben  Tagdruck. 

Die  meisten  Verfasser  scheinen  der  Ansicnt  zu  sein,  dass 
dies  cbroniscbe  Stadium  der  Glomerulonepbritis  obne  Nieren- 
insufficienz  (Stadium  II)  am  bauUgsten  mit  Hypertonic  (erbob- 
tem  Tagdruck)  verlauft  und  nur  ausnabmsweise  niedrige  Werte 
ftir  den  Tagdruck  zeigt,  und  dann  als  Folge  von  langdauern- 
dem  Fieber,  Allgemeininfektion,  Tuberkulose  und  anderen 
fecbwacbenden  Momenten.  Wenn  sicb  jedocb  in  diesem  klei- 
nen  Materiale  4  Falle  (Fall  39  —  42)  mit  einem  Tagdruck  fin- 
den,  der  ftir  die  ganze  Dauer  der  Beobacbtung  innerbalb  der 
pbysiologiscben  Grenzwert  liegt  (was  bei  diesen  Patienten  kaum 
in  Verbindung  mit  den  zum  Teil  leicbten  und  in  alien  Fallen 
ganz  uberstandenen  Infektionen  gebracbt  werden  kann),  so 
scbeint  dies  mit  Bestimmtbeit  daftir  zu  sprecben,  dass  eine 
solcbe  Annabme  nicbt  ricbtig  ist,  dass  im  Gegenteil  diese  Form 
der  NierenerhayiTcung  selir  oft  mit  latenter  Hypertonie  ver- 
lauft. 

Auf  der  andern  Seite  muss  man  annebmen,  dass  die  cliro- 
niscJie  Her dnepl iritis^  die  sick  vom  sufficienten  Stadium  der 
chronischen  diffusen  Glomerulonephritis  nur  durch  die  fehlende 
BlutdrucTcerlioliung  unterscheidet,  ehenso  ivie  die  aJcute  seltener 
ist,    als    man    hislier    geglauht    hat.     Seitdem  icb  aniing,  den 
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Nachtdruck  zu  messen.  haben  wir  jedenfalls  diese  Diagnose 
in  keinem  einzigen  Falle  mehr  stellen  konnen. 

Da  die  Albuminuric  bei  der  cbronischen  Glomerulonephritis 
einen  orthotischen  Typus  annehmen  kann,  wird  erst  die  Mes- 
sung  des  Nachtdruckes  entscheiden  konnen,  ob  einer  solehen 
Albuminuric  Nephritis  zu  Grunde  liegt,  oder  nicht.  Fall  44 
— 48  zeigen,  dass  der  Xachtdruck  in  charakteristischen  Fallen 
von  ortostatischer  Albuminuric  nicht  erhOht  ist.  Auch  bei 
anderen  Albuminurien  renalen  und  nicht  renalen  Ursprungs 
wird  die  Messung  des  Xachtdruckes  diagnostischen  Wert  er- 
halten  konnen,  auf  dieselbe  Weisc,  wie  es  Kylin  (30)  fiir  den 
Kapillardruck  zeigte. 

Die  gleiche  differentialdiagnostische  Riicksicht  muss  den 
chronischen  Nephrosen  gegentiber  genommen  werden,  die  in 
diesem  Material  nur  mit  einem  typischen  Fall  (Fail  49)  ver- 
treten  sind,  bei  dem  der  Nachtdruck  wahrscheinlich  normal 
ist.  Fall  33  beginnt  wie  cine  Glomerulonephritis  und  hat  da 
erhohter  Nachtdruck,  bekommt  aber  im  letzten  Teil  des  Kranken- 
hausaufenthaltes  mehr  die  Charakterziige  einer  chronischen 
Nephrose  und  zugleich  normalen  Nachtdruck. 

Wie  oben  erwahnt.  zeigen  die  mit  einer  Restalbuminurie 
geheilten  akuten  Glomerulonephritiden  haulig  lange  in  die 
Reconvalescenz  hinein  eine  latente  Hypertonic  und  konnten 
dann  mit  chronischen  Glomerulonephritiden  verwechselt  wer- 
den, wenn  nicht  die  Anamnese  oder  der  weitere  Verlauf  in 
Betracht  gezogen  wird.  Diese  Falle  sind  iibrigens  sozusagen 
nichts  anderes,  als  beginnende  chronische  Glomerulonephri- 
tiden, und  die  Messung  des  Nachtdruekes  wiirde  hier  unzwei- 
felhaft  ein  guter  Wegweiser  sein  fur  die  Beurteilung  der 
Frage,  wie  lange  die  Behandlung  fortgesetzt  werden  muss. 
Man  tut  sicher  klug,  sic  nicht  zu  friih  abzuschliessen,  am 
liebsten  nicht,  bevor  der  Nachtdruck  normal  geworden  ist. 

Ebenso,  wie  das  latente  Stadium  der  gutartigen  Hypertonic 
von  Herzliypertropliie  begleitet  werden  kann  (siehe  Seite  1435), 
so  muss  das  gleiche  auch  im  latenten  hypertonischen  Stadium 
der  chronischen  Glomerulonephritis  der  Fall  sein  konnen.  Fall 
36  scheint  dies  direkt  zu  zeigen.  In  einem  Zeitraum  von 
August  1919  bis  Februar  1920  riickt  der  Herzspitzenstoss  von 
1  cm  innerhalb  bis  in  und  etwas  tiber  die  Mamillarlinie.  Zu- 
gleich wird  er  deutlich  hebend.  In  dieser  Zeit  wurde  der  Tag- 
druck  der  Patientin  standig  gemessen  und  liegt  meist  zwischen 
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130 — 140  mm,  ein  einziges  Mai  jedoch  wird  er  bei  115  mm 
gefunden.  AUerdings  geht  er  bei  drei  Messungen  bis  auf,  ein 
einziges  Mai  auch  iiber  150  mm  hinauf,  aber  er  scheint  doch 
in  der  Regel  um  140  mm  zu  liegen.  Jedenfalls  zeigt  der 
Fall,  dass  der  Tagdruck  um  die  obere  Grenze  des  physiologi- 
schen  Wertes  liegen  kann,  und  sogar  unter  der  Grrenze,  die 
z.  B.  Strauss  zwischen  den  hypertonischen  und  anhypertoni- 
schen  Nephritiden  aufstellt  (150  mm),  in  der  Periode,  in  der 
die  Herzbypertrophie  sich  entwickelt.  Von  der  etwas  zweifel- 
haften  Herz hypertrophie  in  Fall  42  mtissen  wir  annehmen, 
dass  sie  sich  unter  gleichen  Umstanden  entwickelt  hat.  Man 
war  auch  schon  frtiher  aufmerksam  geworden  auf  diese 
»Falle  von  Nephritis  mit  Herzhypertrophie  ohne  Blutdrucker- 
hohung*,  und  diskutierte  die  mogliche  Ursache  fiir  die  Hyper- 
trophic. ScHLAYER  (48  a)  griff  jedoch  zu  der  rein  hypotheti- 
schen  Erklarung,  dass  die  Hypertrophic  hier  von  einer  von 
der  Nephritis  hervorgerufenen  primaren  Einwirkung  auf  das 
Herz  verursacht  werde.  Volhabd  (55)  meint  dagegen,  dass 
auch  hier  die  Blutdruckerhohung  schuld  sei,  namlich  die  bei 
den  Nephritikern  so  gewohnlichen  Extrasteigerungen,  die  Icicht 
der  Aufmerksamkeit  des  Arztes  entgehen  konnen.  Die  hier 
nachgewiesene  Erhohuug  des  Nachtdruckes  erst  scheint  die 
Grenese  dieser  Herzhypertrophien  in  das  rechte  Licht  zu 
setzen. 

Nachdem  diese  Arbeit  fast  voUig  fertiggestellt  war,  hat  der 
Schwede  Eskil  Kylin  (30)  seine  Untersuchungen  liber  den 
Kapillardruck  veroffentlicht.  Seine  Resultate  dtirften,  mit 
diesen  Untersuchungen  zusammengehalten,  von  grossem  In- 
teresse  sein. 

Betreffs  der  angewandten  Technik  und  der  iibrigen  Einzel- 
heiten  sei  auf  die  Originalarbeit  verwiesen  und  nur  sein  Fund 
hier  kurz  zusammengefasst.  Mit  einer  anscheinend  sehr  exakten 
Methode,  bei  direkter  mikroskopischer  Betrachtung  der  Haut- 
kapillaren  im  Nagelfalz,  fand  er  bei  Normalen  einen  Kapil- 
lardruck, der  zwischen  110  und  190  schwankte,  bei  einem 
Durchschnittswert  vom  150  mm  Wasserdruck.  Wahrend  er 
bei  gutartiger  Hypertonie  keinerlei  Erhohung  des  Kapillar- 
druckes  findet,  hat  er  bei  akuten  und  subakuten  Glomerulone- 
phritiden  und  anscheinend  auch  bei  den  malignen  Nephro- 
sklerosen    eine    bedeutende    Erhohung    dieses  Druckes  nachge- 
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wiesen,  meist  zwisclien  3 — 500  mm  AVasserdruck.  Er  hat 
somit  gezeigt,  dass  es  zwei  Arteu  Blutdrucksteigerung  gibt, 
eine,  die  mit  Steigerung  des  Kapillardnicks  einhergeht  und 
darin  seine  Erklarung  findet,  und  eine,  die  ohne  Kapillar- 
drucksteigerimg  verlauft.  Bei  den  im  diesem  Zusammenhang 
besonders  interessierenden  akuten  Glomerulonephritiden  glaubt 
er  zeigen  zu  konnen,  dass  Kapillardruck  und  arterieller  Druck 
im  grossen  und  ganzen  sich  einander  folgen.  Jedoch  gibt  es 
einzelne  Individuen,  namentlicH  altere,  die  noch  einen  arteriel- 
len  Blutdruek  von  135 — 140  mm  Hg.  haben,  wenn  der  Kapil- 
lardruck normale  Werte  erreicht  hat,  wahrend  andere,  nament- 
lich  junge  Individuen,  bei  diesem  Wert  fiir  den  arteriellen 
Druck  einen  ausserordentlich  hohen  Kapillardruck  aufweisen. 
Diese  letztgenannten  bekommen  erst  normalen  Kapillardruck, 
wenn  der  arterielle  Druck  bis  auf  100 — 105  mm  Hg  heruuter- 
gegangen  ist.  Dies  erklart  Verfasser  damit,  dass  der  normale 
arterielle  Druck  der  letztgenannten  bei  100 — 105  mm  Hg  liege, 
wahrend  die  Individuen,  die  normalen  Kapillardruck  schon  bei 
einem  arteriellen  Druck  von  135 — 140  mm  Hg  haben,  diesen 
letztgenannten  Wert  als  ihren  normalen  arteriellen  Druck  be- 
sitzen.  Ftir  diese  Annahme  meint  er  in  folgender  Beobachtung 
eine  Sttitze  zu  finden:  der  bei  Beginn  der  Erkrankung  kon- 
statierte  arterielle  Druck  -^  der  gleichzeitig  registrierten  Ka- 
pillardrucks-fe/^en<?2^  (umgerechnet  in  mm  Hg)  ist  im  grossen 
und  ganzen  identisch  mit  dem  Wert,  den  man  nach  iiber- 
standener  Krankheit  ftir  den  arteriellen  Druck  findet.  (Die 
Kapillardrucksteigerung  wird  berechnet,  indem  man  von  dem 
gefundenen  Kapillardruck  den  durchschnittlichen  Normal wert, 
150  mm  Wasser,  abzieht.)  Am  haufigsten  sieht  man  den 
arteriellen  Druck  unter  die  normale  oberste  Grenze  sinken,  z. 
B.  135  mm  Hg.  wahrend  der  Kapillardruck  noch  deutlich  er- 
hoht  ist.  Zugleich  mit  der  fortschreitenden  Besserung  sinkt 
jedoch  der  Kapillardruck  weiter,  bis  normale  Werte  gefunden 
werden.  In  der  Regel  wird  jedoch  dieser  Normalwert  noch 
nicht  erreicht  sein,  wenn  Patient  das  Krankenhaus  verlasst; 
die  meisten  wurden  mit  leicht  erhohtem  Kapillardruck  ent 
lassen. 

Diese  Arbeit  habe  ich  so  ausftihrlich  besprochen,  weil  die 
nachgewiesenen  Veranderungen  des  Kapillardruckes  meine 
eigenen  Resultate  zu  bekraftigen  scheinen.  Ebenso,  wie  der 
Kapillardruck  erhoht  gefunden  wurde  auch  in  den  Fallen,  wo 
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der  Tagdruck  innerhalb  der  physiologischen  Grenzwerte  liegt, 
habe  ich  unter  entsprechenden  Verhaltnissen  erhohten  Nacht- 
druck  nachgewiesen,  und  gleich  dem  Kapillardruck  sieht  man 
den  Nachtdruck  in  der  Reconvalesceuz  langsam  fallen  und 
sich  dem  Normalwert  nahern,  der  aber  auch  nieht  immer  bei 
der  Entlassung  erreicht  worden  ist,  wahrend  der  Tagdruck 
sich  dabei  unverandert  halten  kann.  Es  sieht  sonaeh  aus,  als 
zeige  der  Kapillardruck  eine  grossere  IJbereinstimmung  mit 
der  Xacbtdruckkurve,  als  mit  der  des  Tagdruckes. 

Das  gegenseitige  Verhaltnis  dieser  Werte  —  Kapillar-,  Tag-, 
und  Nachtdruck,  —  konnen  wir  uns  klar  machen.  wenn  wir 
davon  ausgehen,  dass  die  akute  Glomerulonephritis  nicht  al- 
lein  von  Kapillardrucksteigerung  begleitet  wird,  sondern  auch 
von  ainem  abnormen  Kontraktionszustand  in  den  peripheren 
kleinen  Arterien.  Die  Erhohung  des  Tagdruckes  wiirde  dann 
bedingt  sein  sowohl  von  der  Kapillardrucksteigerung,  als  auch 
von  den  Kontraktionen  in  den  kleinen  Arterien:  dieser  Kon- 
traktionszustand wird  jedoch  ganz  oder  teilweise  wahrend  des 
Schlafes  aufgehoben,  und  der  dann  gefundene  Wert  des  Nacht- 
druckes  wird  also  ein  mehr  oder  weniger  reiner  Ausdruck  fiir 
den  Einfluss  der  Kapillardrucksteigerung  auf  den  Blutdruck. 
Wenn  Kylix  bei  einzelnen  in  der  Reconvalescenz  normalen 
Kapillardruck  mit  leieht  erhohtem  Tagdruck  von  130 — 140 
mm  iindet,  muss  nach  dieser  Auffassung  dieser  erhohte  Tag- 
druck von  den  Kontraktionen  in  den  kleinen  Arterien  verur- 
sacht  sein.  Dieser  leieht  erhohte  Tagdruck  kann  entweder  in 
tJbereinstimmung  mit  Kylins  Ansicht  der  normale  Tagdruck 
des  Patienten  sein,  oder,  —  und  das  soUte  meiner  Meinung 
nach  das  haufigere  sein,  —  die  Erhohung  ist  der  Ausdruck 
fiir  die  bis  weit  in  die  Reconvalescenz  hinein  vorhandene 
pathologiseh  vermehrte  Reizbarkeit  des  vasomotorischen  Ap- 
parates,  wobei  der  Arteriotonus  selbst  durch  leichte  Reize 
gesteigert  wird,  so  z.  B.  wenn  Patient  aufstehen  darf  oder 
psychischen  Einfltissen  ausgesetzt  wird.  (Bei  den  Fallen  30, 
31  und  32  erinnern  wir  daran,  dass  die  Tagdruckerhohung  in 
der  Reconvalescenz  auf  diese  Weise  erklart  wurde,  wahrend 
der  Nachtdruck  dem  Normalwert  sich  nahert  oder  ihn  erreicht; 
da  hierbei  die  Besserung  gleichmassig  und  ungestort  verlauft, 
soUte  man  annehmen  konnen,  von  Kylins  Resultaten  aus  ge 
sehen,  dass  auch  der  Kapillardruck  dieser  Patienten  in  diesem 
Stadium  annahernd  normal  gefunden  wiirde.) 
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"Wenn  man  andrerseits  bei  einem  Tagdruck  von  130 — 140 
mm  einen  stark  erhohten  Kapillardruck  iindet,  mtissen  wir 
annehmen,  dass  sich  die  abnormen  Kontraktionen  in  den  perie 
pheren  Arterien  nicht  besonders  geltend  machen  (psychisch- 
Ruhe,  Bettruhe?,  geringere  Irritabilitat  der  Vasomotoren?).  Der 
Patient  befindet  sich  dann  in  einem  latent  hypertoniscben 
Stadium  mit  der  Kapillardrucksteigerung  entsprechend  erhohtem 
Nacbtdruek,  und  einem  nur  ganz  wenig  hoher  liegenden  Tag- 
druck. Wenn  man  in  einigen  von  Kylins  Blutdruckkurven 
starke  Steigerung  des  Tagdruckes  trotz  gleichzeitigem  Fall  des 
Kapillardruckes  sieht,  so  kann  auch  dies  die  von  mir  hier  vof- 
gebrachten  Gesichtspunkte  sttitzen. 

Es  hat  also  den  Anschein,  dass  wir  nach  dem  Verhalten 
des  Blutdruckes  zwei  Typen  von  akuter  Glomerulonephritis 
aufstellen  konnen:  eine  mit,  und  eine  ohne  Vasolabilitat.  — 
Beiden  gemeinsam  ist  erhohter  Kapillar-  und  Nachtdruck.  Bei 
Anwesenheit  der  Vasolabilitat  ist  der  Tagdruck  deutlich  erhoht, 
bei  ihrem  Fehlen  liegt  der  Tagdruck  innerhalb  der  physiologi- 
schen  Grenzen,  die  Hypertonic  ist  latent.^  —  Einen  ganz 
klaren  Einblick  in  diese  Verhaltnisse  wird  man  erst  bei  Mes- 
sung  von  Kapillar-  Tag-  und  Nachtdruck  erhalten  konnen. 
Leider  hatte  ich  bisjetzt  noch  keine  Gelegenheit,  solche  Unter- 
suchungen  auszufiihren,  da  mir  Kylins  Apparat  nicht  zur 
Verfiigung  stand. 


Kasuistik. 

Fall  26:  Sigrid  0.  geb.  26.  A.  1913.  Schuhmachermeisterstochter. 
Aufn.  4.  8.     Entl.   22.  9.  20. 

Masern  und  Keuchhusten  mit  3  Jahren.  Sonst  gesund  bis  ca.  10. 
7-,  als  sie  zu  krankeln  begann,  Schnupfen  und  Hasten.  Dies  dau- 
erte  etwa  2  Woehen,  danach  war  sie  anscheinend  einige  Tage  ge- 
sund. Am  25.  7.  bekam  sie  Kopfschmerzen,  Atembeschwerden  und 
Anschwellung  im  Gesicht,  was  sich  in  den  nachsten  Tagen  verschlim- 
merte. 

Stat.  pras. :  Leichtes  Gesichtodem,  Wohlbefinden:  Temp,  normal. 
Puis  116,  dreimal  vereinzelte  Extrasystolen.  Resp.  32  ohne  Be- 
schwerden.  Zunge  feucht,.  weisslich  belegt.  Rachen  o.  B.  Herz- 
dampfung  leicht  vergrossert.     Spritzenstoss  im  4.  IGR  etwas  ausser- 


^  VergL  Anmerknng  S.  8. 

Kylin  schliesst  sich  in  der  Seite  424  I  besprochenen  Arbeit  mit  Unterstiitzung 
meiner  Resultate  der  hier  vorgebrachten  AufFassang  an. 
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halb  der  Mam.linie:  2.  Pulmonalton  accentuiert.  Urin:  sauer,  spec. 
G.  1022,  graubrauner  flockiger  Bodensatz.  Alb.  +  Guajac  +  Mikrosk.: 
zahlreiche  weisse  und  rote  Blk.  imd  spiirliche  hyaline  Zylinder. 


Blutdruck 

FtmJdionsprobe 

Datum 

Tagdruck 
(mm  Hg) 

Nachtdruck 

Differenz 

Datum 

^/8 

117 

98 

19 

• 

Vs 

118 

90 

28 

^;8      Rest  N  =  0,686  "/oo 

"/8 

100 

85 

15 

Phenolsulpho  70  +  5  =  75  % 

"/8 

98 

80 

18 

^*/B      Rest  N  =  0.194  %o 

l«/8 

100 

80 

20 

^Vs 

95 

75 

20 

V9 

94 

79 

15 

Urin:  Guajak  +  bis  8.  1.,  spiiter  mikrosk.  Blut.  Alb.  +  bis  8.  1. 
Spur  bis   15.   9.   spiiter -i- 

Epikrise:     Akute  Glomerulonephritis,  latente  Hypertonie.    Heilung. 

Fall  27.  Edvin  S.  Schulhnabe,  geb.  1.  1.  1906.  A.  13.  3.,  E. 
1.   6.   1920. 

Bisher  gesund.  Seit  14  Tagen  erkaltet  ohne  Husten,  aber  mit 
leichten  Schluckbeschwerden.  Dabei  Stiche  in  der  rechten  Brust- 
seite,  Dyspnoe,  leichte  Temperaturen.     Oedem  nicht  beobaehtet. 

Stat,  praes.  Leichtes  Gesichtsoedem.  Grauweisse  Pfropfe  in  den 
krachmandelgrossen  Tonsillen.  Temp.  37,9.  R.  h.  u.  Knistern  und 
leichte  Diimpfung.  Herzspitzenstoss  am  deutlichsten  in  der  Mam.- 
linie, aber  auch  etwas  ausserhalb  derselben  im  4.  ICR  fiihlbar,  der  2. 
Ton  gespalten,  klappend,  sonst  reine  Herztone.  Urin:  dunkel  schmut- 
zigbraun.  Guajak  +  alb.  +  (Esbach  3  '^/oo)  Mikrosk. :  rote  und  weisse 
Blk.,  Zylinder  von  roten  Blk.  Wegen  Abschalung  an  den  Fusssohlen 
Verlegung  in  die  Infektionsabtlg.,  von  wo  jedoch  nach  einer  Woche 
Riickverlegung,  da  die  Abschalung  ohne  Anzeichen  einer  weiteren 
Ausbreitung  aufgehbrt  hat. 


Blutdruck 

Funktionsprobe 

tnm 

Tagdruck 

Nachtdruck 
(mm  Hg) 

Differenz 

Datum 

Vs 

125 

Vs 

130 

118 

12 

'/3 

147 

122 

25 

^Vs 

Phenolsulpho  45  +  23  =  68  ^ 

'/3 

147 

108 

39 

Ur.  0,870/00. 

V4 

1.30 

106 

24 

/4 

107 

100 

7 

*u 

1    L.    Wasser,    ausgeschieden 
970    ccm    niedrigstes  spez. 
Gew.  1002. 

31 — 211072.  Actamed.  Scandinav.    Vol.  LV. 
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Bhddruck 

Funktionspro  he 

)atniii 

Tagdruck 

Nachtdruck 
(mm  Hg) 

Diiferenz 

Datum 

29/4 

108 

95 

13 

V4 

Ur  0,605  ^00 

V5 

105 

96 

9 

i'. 

Ur  0,39  "  00 

>«/5 

108 

85 

23 

21    . 

Strauss:  Ansgesch.  950  crm 

^Vs 

105 

a 

85 

20 

spez.     Gew.     1002—1026 
NaCl  1—9" '00. 

2«/5 

108 

84 

24 

TJrin:  Guajak  +,  Alb.  +  bis 
'"  5.     Vom    ^*  5  an  Gnajak 
^   Alb.     Spur,     mikrosk. 
rote  Blk. 

Epihrise:  Scharlach(?)  Glomerulonephritis.  Relative  Heilung:  La- 
tente  Hypertonic,  besonders  bemerkenswert  vom  28.  4.  an,  weil  vor- 
her  der  Tagdruck  etwas  erhoht  ist.  Gleichmassig  fallender  Nacht- 
druck vom  Beginn  der  Erkrankung  bis  zu  ihrer  relativen  Heilung. 
Die  gleichzeitige  Besserung  der  Nierenfunktion  kann  man  bei  Be- 
traehtung  der  Werte  fiir  Ur  verfolgen. 

Fall  28.  Erik  K.  Schulknabe,  geb.  29.  6.  1906.  A  13.  12.  19. 
E  4.  5.  20. 

Masern  und  Keuchhusten  vor  der  Schulzeit.  Voriges  Jahr  im  Som- 
mer  imd  vor  4  Wochen  halskrank.  Vor  8  Tagen  Kopfschmerzen  und 
etwas  spater  Anschwellungen  an  Gesicht  und  Korper. 

Stat,  praes.  Etwas  Gesichtsoedem.  Puis  56 — 60  mit  einzelnen 
Extrasystolen.  Bedeutendes  Oedem  der  Abdominalhaut,  Scrotum  und 
Sacralregion.  Spitzenstoss  5.  ICR  in  der  Mam.linie,  Herzdampfung 
relativ  2.,  absolut  3.  Rippe  bis  1.  Sternalrand.  Reine  Herztone. 
Dampfung  r.  h.  u.  mit  schwachem  Atemgerausch.  Ascites  zweif el- 
haft.  Urin:  sauer,  triibe,  spez.  Gew.  1010  (nach  Fallung  des  Ei- 
weisses).  Alb.  +  (Esbach  12  '^  oo)  Guajak  +  Mikrosk.  rote  u.  weisse 
Blk.,  kurze  gekornte,  hyaline  und  Blutkorperchenzylinder- 


Bl 

I  tdrn 

ck 

Funktionsprohe 

Datuir 

1     Tagdruck 

Nachtdruck 

Differenz 

Datum 

(mm 

Hg 

) 

13, i„ 

19 

152 

"l2 

132 

118 

14 

l«/l2 

132 

^«/l2 

Rest  N  0,1 1-i  "  00  Phenolsul- 
pho  46  +  10  =  56  % 

"/l2 

145 

115 

30 

^',12 

Rest  N  =  0,105  ",00 

lVl2 

135 

107 

28 

2«i2 

>         »      =   0,84  "/GO 

Vl 

20 

145 

100 

45 

^Vio 

1  L.  Wasser:  ansgeschieden 
2(K)  ccm.  niedrigstes  spez. 
Gewicht  1010. 
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FiinJdionsprobe 
Datum 


Rest  N  =  0,35  Voo 

1    L.   Wasser:  ausgesch.  350 
ccm,  niedrigstes  spez.  G. 
1005. 


Blutdruck 

turn 

Tagdrnck 
(mm 

Nachtdruck 
Hg) 

Differenz 

Vi 

991 

/l 

108 

100 

8 

'/l 

108 

98 

10 

Vs 

114 

84 

30 

8/4  118  74  44 


Urin:  Guajak  +  bis  39.  13.;  spater  mikr.  Blut  ausser  an  drei  Ta- 
gen  naeh  dem  3.  3.,  an  denen  Patient  starke  Haematurie  bekam. 
Alb.menge  rasch  fallend  bis  auf  Spuren.  Oedem  bis  8.  1.  langsam 
steigend.  Wahrend  der  Nacht  zum  9.  1.  starke  Diurese.  In  dieser 
Woche  starker  Gewichtsverlust.  Entlassen  symptomenfrei  abgesehen 
von  dem  geringen  Urinbefund. 

Epikrise:  Akute  Glomerulonephritis  nach  Angina,  relative  Heilung. 
Latente  Hj'pertonie.  Der  Nachtdruck  sinkt  weiter  ab,  wahrend  sich 
der  Tagdrnck  vom  9.  1.  an  auf  niedrigem  Niveau  halt.  Die  Funk- 
tionspriifungen  zeigen  Besserung  an.  Am  9.  1.  ist  der  Tagdruck 
wahrend  des  Kollapszustandes  niedriger,  als   sonst. 

Fall  29.  Ansgar  E.  Schulhnabe,  geh.  17.  3.  07.  A.  27.  11. 
19.     E.   7.   2.  20. 

Maseru,  Keuchhusten  und  Bronchitis  vor  dem  3.  Lebensjahre.  Vor 
5  Wochen  acht  Tage  lang  Angina.  Danach  gesund  bis  10.  11.  (3 
Wochen  lang),  dann  wieder  Angina  mit  starken,  ausgedehnten  Ge- 
lenkschmerzen  sowie  Oedem  an  Fiissen  und  Brust.  Zugleich  Albu- 
minurie  und  3  Tage  vor  der  Aufnahme  auch  Haematurie.  Stat,  praes. : 
Blasses,  gedunsenes  Gesicht.  Puis  134  regelmassig.  Temp.  38.  Ra- 
chen  gerotet  und  geschwollen  am  meisten  rechts.  Kein  Belag.  Starke 
Schmerzen  in  den  meisten,  Eotung  und  Schwellung  einzelner  Ge- 
lenke.  Spitzenstoss  4.  ICR  in  der  Mamiliarlinie.  Herzdampfung: 
absolut  3.  Rippe,  Mitte  des  Sternum.  Erster  Ton  leicht  unrein,  3. 
klappend.  Kein  Ascites.  Unterschenkeloedem.  Urin:  rotlich,  sauer, 
spez.  Gew.  1014.  Alb.  +,  Guajak  +  ,  mikrosk.  rote  und  weisse  Blk., 
zahlreiche  gekiirnte  und  hyaline  Zylinder. 

Blutdruck  Funklionspro  be 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 
(mm  Hg) 

^Vu  140  2/12  Phenolsulpho:  18  +  13  =  31^ 

^Vi2  115  98  17  Vi-2  Rest  N  =  0,98  0/00 

'V12  118  98  20  i«/i2  Phenolsulpho  26  +  13-39^ 

"/'12  115  90  25 

KoUaps. 
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Bhitrnck 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 
(mm  Hg) 


20/ 


122 

115 


93 


8i 


31 


Fttnktionsprobe 


Vi2  1  L.  Wasser:  Ausgesch.  800 
ccm  niedrigstes  spez.  Gew. 
1002. 


2^12      Rest  N  =  0,54»oo 
'2       Phenolsulpho  69  +  8  =  77% 


Urin:  Guajak  und  Alb.  +  bis  27.  12.  Spater  mikrosk.  rote  Blk. 
und  einzelue  Male  Spur  alb.  Oedemfrei  vom  5.  12.  an.  Nachun- 
tersnchung  15.   2:     Urin  o.  B.,  Wohlbefinden. 

Epikrise:  Rheumatismus  akut.  und  akute  Glomerulonephritis  nach 
Angina.  Heilung.  Wegen  der  Gelenkschmerzen  vor  dem  13.  12. 
keine  systematische  Blutdruekmessung.  Danach  latente  Hypertonia 
mit  zur  Norm  abfallendem  Nachtdruck. 

Fall  SO.  Half  dan  N.  TabaJcsarbeiter,  geb.  1.  10.  1900.  A.  23. 
h.     E.   6.  S.  19. 

Aufgenommen  mit  liuksseitiger  seroser  Pleuritis,  die  vor  etwa  14 
Tagen  aufgetreten  ist.  Urin  war  o.  B.  Am  20.  5.  war  das  Exsudat 
geschwunden.  Guter  Ailgemeinzustand,  leichte  subfebrile  Tempera- 
turen.  Am  30.  5.  Erbrechen  und  Temperatursteigerung.  5.  6.  leiehtes 
Oedem  in  Gesicht,  Sakralrcgion  und  auf  der  Brust.  Organuntersu- 
chung  ohne  besonderen  Befund.  Urin:  alb.  +,  Guajak  +,  mikrosk.: 
rote  u.  weisse  Blk.   und  zahlreiche  gekornte  Zyl. 


Datum 

Tagdn 

Ve 

170 

"/6 

168 

'^/6 

167 

'Ve 

168 

^Ve 

166 

1^6 

150 

2^'6 

130 

^Ve 

130 

^Ve 

128 

Bhitdruck  (ohne  Veronal) 

Tagdruck     Nachtdruck     Difiereuz     Datum 
(mm  Hg) 


Fimktiovsprobe 


125 


140 
132 

135 
115 
120 

115 
115 

115 


110 


28 
35 

33 
51 
30 

15 

15 
13 


15 


Ve       Phenolsulpho    21  +  5  =  26  % 
Rest  N  =  0,82  "/oo 


'-,6       Phenolsulpho    27  + 19  =  46  % 
Rest  N  =  0,68  ",00 


Phenolsulpho  38  +  19  =  57% 
Rest  N  =  0,77''/oo 


Phenolsulpho  42  +  12  =  54% 
Rest  K  =  0,o2  "  00.  Steauss: 
Ansgeschieden    1050    ccm : 
Spez.     Gew.     1003—1023. 
NaCl  2—6  7oo 
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Blutdruck  (ohne  Veronal) 

Datum     Tagdrnck     Nachtdruck     Diflerenz     Datum 
(mm  Hg) 


Funktionsprobe 


'/6 

131 

105 

26 

'/7' 

138 

105 

33 

h 

150 

110 

40 

'/? 

145 

105 

40 

h 

155 

110 

45 

h 

150 

105 

45 

/'a 

145 

105 

40 

'/s 

150 

105 

45 

Urin:  alb.  +  bis  zur  Entlassung  (ca.  ^2  /oo)  Mikrosk. .  rote  Blk. 
bis  26.  7.,  spater  o.  B.  mit  Ausnahme  einzelner  gekornter  Zylinder. 
Oedemfrei  vom  ca.   20.   6.  an. 

Epihrise:  Akute  Glomerulonephritis  in  Rekonvaleszenz  nach  seroser 
tbc  Pleuritis.  Relative  Heilung.  Im  ersten  Stadium  hoher  Tag-  und 
Nachtdruck  mit  grossen  Schwankungen.  Etwa  vom  21.  6.  an  latente 
Hypertonic  mit  geringem  Blutdruckfall  wahrend  des  Schlafes.  In- 
folge  des  Aufstehens  in  der  Rekonvaleszenz  steigt  der  Tagdruck,  wah- 
rend der  Nachtdruck  unveriindert  bleibt  (leicht  erhoht  bis  zur  Ent- 
lassung), wodurch  der  Druckfall  in  dieser  Periode  wieder  gross  wird. 

Fall  31,  Fritjof  E.,  Laufhursche.  geb.  1.  2.  1904.  A.  22.  7. 
E.  16.  8.  19. 

Maseru  und  Scharlach  vor  2  und  3,  Lungenentziindung  vor  1^/2 
Jahren.  Vor  14  Tagen  linksseitige  Halsentzimdung,  die  im  Verlauf 
von  8  Tagen  ohne  zu  abscedieren  zuriickging.  Spater  fiihlte  Patient 
sich  matt,  Kreuzschmerzen,  triiber  Urin,  geschwollenes  Gesicht. 

Stat,  praes.:  Kein  Gesichtsoedem,  Puis  50,  Temp,  normal,  gerade 
nachweisbares  Cruraloedem.  Leichte  Driisenschwellung  in  der  Retro- 
angular-  und  Axillarregion.  Linke  Tonsille  etwas  grosser  als  rechte, 
ohne  Rotung  oder  soustige  Schwellung  Herzspitzenstoss  im  5.  ICR 
in  der  Mam.linie.  Erster  Ton  etwas  unrein  im  2.  linken  ICR.  Urin: 
etwas  unklar,  sauer,  spez.  Gew.  1020,  alb.  +  (Esbach  1  %o),  Guajak 
+  ,  mikrosk.:  rote  u.  weisse  Blk.,  vereinzelte  gekbrnte  und  hyaline 
Zylinder. 


Blutdruck  (ohne  Veronal) 

Datum     Tagdruck     Nachtdrnck     Differenz     Datum 
(mm  Hg) 

'%!  170  135  35  24 , 

-'/7  170  125  45  25 , 


Funktionsprobe 


Phenolsnlpho:  44  +  12  =  56^ 

Strauss:  Ausgeschieden  700 
ccm,  spez.  Gew.  1004 — 
1017 


^  Seit  "/?  ansser  Bett. 
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Blutdruck  (ohne  Teronal) 

Funktionsprobe 

)atnm 

Tagdrack 
(mm 

Nachtdruck 
Hg) 

Differenz     Datum 

28^'j 

154 

129 

25 

29/, 

139 

115 

24 

30/, 

135 

120 

15 

31, 

132 

115 

17 

^8 

130 

112 

18 

Vs 

130 

110 

20 

6/8 1 

125 

105 

20 

'k 

140 

110 

SO 

'Vs 

140 

105 

35 

15/8 

145 

110 

35 

Urin:  alb. -^  mikrosk.  Blut -^- ab  2.   8. 

Epikrise:     Akute  Glomerulonephritis  nach  Angina  (phlegmonosa?), 
relative  (oder  vollstandige?)  Heilung. 

Blutdruckkurve  im  srossen  und  eanzen  wie  bei  Fall  29. 


Fall  32.  Valfred  H.  Werkstaatarbeiter,  geb.  26.  2.  190-3.  A.  9. 
10.   19.     E.  23.  2.  20. 

Als  Kind  Masern  und  Keuchhusten.  sonst  gesund.  Vor  3  Wochen 
Fieber.  starker  Husten  mit  gelbem  Auswurf.  Yor  9  Tagen  Schwel- 
lungen  im  Gesicht. 

Stat,  praes.:  geschwollenes  blasses  Gesicht.  Puis  80,  leicht  un- 
regelmiissig.  Temp.  37. 3 — 36.  Beide  Tonsillen  geschwollen,  nament- 
lich  die  linke.  Hinterm  1.  Unterkieferwinkel  geringe  Driisenschwel- 
lung.  Oedem  in  der  Sakralregion.  Spitzenstoss  5.  u.  6.  ICR  in- 
nerhalb  der  Mam.linie.  1.  Ton  an  der  Apex  unrein.  Zweifelhafte 
Accentuierung  des  2.  Aortentones.  L.  h.  u.  etwas  feuehtes  Rasseln. 
Eitriger  Aus^nirf.  Urin:  blutig  verfarbt,  sauer,  sp.  Gew.  1010;  alb. 
+  (Esbach  3*^,00),  Guajak  +,  mikrosk.:  rote  u.  weisse  Blk.,  gekornte 
Zyl.  und  Epithelien. 


Blutdruck  (ab  -^'u  incl.  Veronal) 

Datum     Tagdruck    Nachtdrnck     Differenz     Datum 
imm  Hg) 


Funktionsprobe 


Vxo 

19 

165 

"/lO 

180 

12/10 

180 

145 

35 

"/lO 

175 

135 

40 

"/lO 

175 

145 

30 

^Vio 

150 

125 

25 

i«/io 

165 

145 
an  auf. 

20 

1  Sitzt 

vom  ^  s 

i»  10      Rest  N  =  0,77  «  00 

";io     Phenolsulplio  27  +  5  =  32  jiS 
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Blutdruck  ab  "Vu  incl.  Veronal)  F >mktionsprohe 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 
(mm  Hg) 


"'lio 

135 

115 

20 

'/'lO 

130 

120 

10 

VlO 

123 

118 

5 

2*10  Rest  N  =  0,36'' 00,  Phenol- 
sulpho  28  +  11  =  39% 

"/lO 

120 

105 

15 

Vio 

114 

100 

14 

7n 

126 

118 

8 

Vu  Strauss:  Ausgesch.  340  ccm 
spez.  Gew.  1014—1016 
NaCl  6— 8"/ 00 

Vl2 

133 

120 

13 

7l2 

133 

110 

23 

Vi  201 

140 

104 

36 

1"  12      Rest     N  =  0,49  "/oo,     Phenol- 
sulpho  59  +  12  =  71%. 
Strauss  :     Ausgesch.     700 
ccm,  spez.  Gew.  1003—1020 

Vi 

132 

A 

(118^ 
'll30 

98 

20 

V2 

128 

A 

108 1 

88 

20 

Urin:  alb.  und  Guajak -^- vom  8.  1.  an.  Danach  nur  mikrosk. 
vereinzelte  rote  Blk.  und  ein  paar  Mai  Spur  alb.  Oedem  verschwun- 
den    18.  10.     Spater  in  der  ersten  Zeit  leicht  gedunsen  im  Gesicht. 

Epikrise:  Akute  Glomerulonephritis  nach  akuter  Bronchitis.  Re- 
lative Heilung.  Blutdruckkurve  wie  bei  den  2  vorhergehenden  Fallen. 
Doch  ist  das  gleichmassige  Sinken  des  Nachtdruekes  unterbrochen 
von  einer  vom  29.  11. — 19.  12.  zu  beobachtenden  Steigerung,  um 
danach  bis  zur  Norm  fortgesetzt  zu  werden.     (Vergl.  Kurve  5). 

Fall  33.  Harald  N.  Eontorist,  geb.  1.  12.  1903.  A.  h.  6.  ver- 
legt  auf  die  chinirg.  Station  8.   6.,  gestorben  13.   6.  20. 

Mit  2  Jahren  Pneumonie.  Sonst  gesund  bis  2.  6.,  als  nach  einer 
Radfahrtour  Schmerzen  und  Schwellung  der  rechten  Knochelgegend 
auftraten.  Zugleich  trliber  dunkler  Urin,  Kreuzschmerzen  und  Er- 
brechen. 

Status  praes.:  Leidlicher  AUgemeinzustand,  Temp.  38,9.  Angeb- 
lich  Schmerzen  im  r.  Fuss  und  Kreuz.  Herzspitzenstoss  in  und  etwas 
ausserhalb  der  Mam.linie  im  5.  ICR.  Organuntersuchung  o.  B. 
Rechte  Knochelgegend  zeigt  Rotung  und  Schwellung,  die  sich  bis 
Mitte  der  Wade  hinaufziehen.  Urin:  unklar,  dunkelrot.  Spez.  Gew. 
1015,    sauer,    alb.  + ,    Guajak  +,  mikrosk. :  rote  Blk.,  Epithelien  und 

1  vom  ®,  1  an  aufgestanden.  Die  mit  '  angemerkten  Tagdrucke  wurden  nach 
mehrsttindiger  Bettruhe  gemessen. 
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gekornte  Zyl.  Im  Lauf  den  folgenden  Tage  zunehmende  Schwellung 
der  r.  unteren  Extremitat,  hohes  Fieber,  schlechter  Allgemeinzustand. 
Nach  der  Verlegung  in  die  chirurgische  Abtlg.  operiert  (Inzision)  am 
8.  6.:  Tod  13.  6.  unter  pyaemiscben  (uraemiscben?)  Erscbeinungen 
und  zimebmendem   Sopor. 


Blutdruck 

Fxmktioyxsprohe 

turn 

Tagdrnck 

Naclitdruck 

Diflerenz 

Datum 

(mm  Hg) 

'/6 

135 

^6 

Ur  0,30  "/oo 

Ve 

160 

120 

40 

Ve 

114 

98 

16 

^2/6 

Ur  3,55  7oo  (30  Stnnden  ante 
mortem.) 

Epikrise:     Akute     Osteomyelitis,     akute     Glomerulonepbritis.     Der* 
Fall    zeigt,  wie  eine  schwere,  infektiose,  fieberbafte  Erkrankung  den 
Blutdruck   in  kurzer  Zeit  sinken  lassen  und  die  typisebe  Kurve  ver- 
andern  kann. 

Fall  34.  Fanny  0.  Dienstmddchen,  geb.  16.  12,  IQOJf.  A.  13. 
1.     E.   23.   7.   20. 

Mit  6  Jabren  Scbarlacb  obne  Nacbkrankheiten.  Mitte  November 
19  Scbwellung  an  Fiissen  und  Unterleib,  obne  dass  vorber  Symp- 
tome  einer  Infektion  aufgetreten  waren.  Ging  erst  am  6.  1.  30  zum 
Arzt  und  lebte  seitdem  auf  Diiit  gesetzt.  Urin  war  sparlicb  gewesen. 
Seit  Beginn  der  Bettruhe  etwas  vermebrte  Diurese  und  verminderte 
Scbwellungen. 

Status  praesens:  blass,  gedunsen.  Puis  96,  Temp,  normal.  Oedem 
an  den  Unterscbenkeln  um  die  Knocbel  und  in  der  Sakralregion. 
Mittelgrosser  Ascites.  Ictus  cordis  in  der  Parasternallinie  im  4.  ICR. 
Herzdampfung  4.  Rippelinker  Sternalrand.  Tone  rein,  zweifelbafter 
Accent  des  2.  Aorten tones.  Urin:  bell,  sauer,  spez.  Gew.  (nacb  Ei- 
weissausfallung)  1015,  alb.  +  (Esbach  7  %o),  Guajak -^  mikrosk. :  rote 
u.  weisse  Blk.,  gekornte  u.  hyaline  Zylinder. 

Funktionsprobe 


Datam 


Blutdruck 

Tagdnick     Naclitdruck 

Differ 

(mm  Hg) 

118 

132                110 

22 

143                130 

13 

138               128 

10 

Datum 


'/3 

138 

'/3 

139 

'/4 

117 

V5 

128 

Ve 

135 

85 
93 
84 
87 
93 


53 

46 
33 
41 

42 


Pheuolsulpho  39  +  10  =  49% 


Strauss:  Ausgeschieden  310 
com.  spez.  Gew.  1005 — 
1017  (nach  Eiweissfallung; 
NaCl  1,5— 4,1  »  00  (Oedem- 
irei  mit  >Oedembereit- 
schaft>) 


Vs       Phenolsulplio  52  +  12  =  64% 
Ur  0,38  7oo 
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Oedeme  und  Ascites  schwanden  im  Lauf  des  ersten  Monats,  waren 
aber  vom  24.  3.  wieder  gerade  noch  nachweisbar  in  Gesicht  und 
Sakralregion.  Urin:  Dauernd  7 — 12  /oo  alb.  Blut  nur  mikroskoplsch 
nachweisbar,  ausser  in  den  Tagen  vom  10. — 13.  4.,  an  denen  die 
Haematurie  makroskopisch  war.  Sonst  noch  weisse  Blk.  und  ge- 
kornte  Zylinder. 

Epikrise:  Akute  (?)  GlomeruloneiDhritis  unbekannter  Aetiologie  mit 
Ubergang  in  chronische  Nephrose.  Blutdruckkurve :  bis  6.  2.  latente 
Hypertonic.  Vom  17.  3.  an  normaler  Nachtdruck,  wahrend  sich  der 
Tagdruck  wahrend  des  ganzen  Krankenhausaufenthaltes  auf  dem  glei- 
chen  (leicht  erhohten)  Niveau  halt.  Auffallend  ist  der  Gegensatz 
zwischen  dem  geringen  Blutdruckfall  im  latent  hypertonischen  Sta- 
dium und  dem  sehr  grossen  (bis  zum  53  mm  Hg)  spaterhin.  An- 
scheinend  beginnt  die  Erkrankung  als  Glomerulonephritis  (jedoch  mit 
hohem  Eiweissgehalt  und  nur  mikroskopischer  Haematurie),  und  ent- 
wickelt  sich  spater  zu  einer  chronischen  Nephrose.  Fiir  Glomerulo- 
nephritis spricht  die  latente  Hypertonic,  die  mikroskopische  Haema- 
turie und  verminderte  Phenolsulphoausscheidung;  fiir  Ubergang  in 
Nephrose  im  letzten  Abschnitt  der  Krankheit  der  dabei  normale 
Nachtdruck,  die  zunehmende  Eiweissausscheidung  und  Neigung  zu 
Oedemen,  sowie  die  Vermehrung  der  Phenolsulphoausscheidung. 

Fall  35.    Alfred  A.    Arbeiter,  geb.   1890.     A.  8.  -4.    E.   12.   6.  20. 

Vor  1  Jahr  Influenza.  Vor  9  Wochen  Kopf-  und  Rlickenschmer- 
zen.  Zugleich  blutiger  Urin,  der  im  Lauf  von  3 — 4  Tagen  wieder 
klar  wird,  aber  nach  Aussage  des  Arztes  dauernd  Eiweiss  enthielt. 
Lag  zu  Hause  6  Wochen  lang  mit  Diat  zu  Bett  und  ging  dann  wie- 
der zur  Arbeit,  bis  vor  8  Tagen  der  Urin  wieder  blutig  wurde.  In 
dieser  Zeit,  vor  etwa  4  Wochen  Gonorrhoe  acquiriert,  die  unlerBe- 
handlung  im  Riickgang  ist.     Keine  Oedeme. 

Status  praes. :  Organuntersuchung  ohne  besonderen  Befund.  Mor- 
gens  pus  in  urethra.  Wohlbefinden.  Urin:  Gelb,  etwas  unklar.  Spez. 
Gew.  1020,  alb.  + ,  Guajak  +,  mikrosk.  zahlreiche  rote  Blk.  in  Hau- 
fen  und  Zylinder. 

Blutdruck  Funktionsprohe 

Datnm     Tagdmck     Nachtdruck     Differenz     Datum 
(mm  Hg) 

^4  140  10/4       Ur    0,42°  00,    Phenolsulpho 

55-1-22  =  77% 
V4  120  95  25 

'^'4  140  85  55  13/4       Steauss:    Ausgeschieden  740 

ccm,    spez.    Gew.     1004 — 


10:^2.     NaCl  2—12  ° 


115 


Urin    vom     6.   5.  an  Spur  alb.  Mikrosk.  Blut.     Nach  Anstrengung 
17.   5.   3  Tage  lang  starke  Haematurie. 
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Epikrise:  Akute  Glomerulonephritis  in  Rekonvaleszenz?  Oder 
Esazerbation  einer  akuten  Herdnephritis ?  (unbekannte  Aetiologie). 
Tagdruck  labil  mit  Tendenz  zu  Steigerungen.  Nachtdruck  normal 
oder  subnormal  (sparsame  Diiit?). 

Fall  36.  Ella  E.  Stalhneistertochter,  geb.  28.  2.  1904.  A.  27. 
8.  19.     E.   17.  2.  20:      Wiederholte  A.   10.  4.     E.   24.   7.  20. 

Gelbsucht,  Scharlach  und  Diphtheria  vor  10,  8  und  2  Jahren.  April 
1919  Kopfschmerzen,  Ubelkeit,  Erbrechen  unter  Schwellung  in  Ge- 
sieht  und  an  den  Fiissen.  Spater  Bettruhe  unter  privater  Behandlung 
des  Verf.  Hierbei  standig  Oedeme,  sparliche  Diurese,  haufig  Kopf- 
schmerzen, Ubelkeit  und  Erbrechen.  Abgesehen  von  einer  voriiber- 
gehenden  Besserung  im  Juni  mit  reichlicher  Diurese  (bis  zu  1200 
ccm)  imd  Abnahme  der  Oedeme  keine  deutliche  Wirkung  der  Be- 
handlung. Der  Urin  war  dauernd  blutig  mit  bis  zu  11  ";oo  Eiweiss. 
Die  Funktionspriifungen  hatten  folgendes  Ergebnis:  7.  5-  Rest  X  ^= 
1,68  7oo  Phenolsulpho  6  +  6  =  12?^.  4.  6.  Rest  In  =  l,i2  %o,  Phe- 
nolsulpho  25  +  14  =  39?^.  27.  6.  Phenolsulpho  30  +  20  =  50%'. 
Status  praes.:  Puis  92,  stark  oedematoses  Gesicht  namentlich  an 
den  Augenlidern,  so  dass  Patientin  nicht  sehen  kann.  Auch  sonst 
Starke  Oedeme,  namentlich  an  den  Unterschenkeln,  der  Sakralge- 
gend  und  der  Brust.  Mittelstarker  Ascites.  Herzspitzenstoss  schivach 
im  4.  ICR  1  cm  innerhalh  der  Mam  linie.  Herzdampfung  4.  Rippe 
bis  linker  Sternalrand.  Urin:  triibe,  rotlich,  sauer,  spez.  Gew.  1013 
(nach  Ausfiillung  des  Eiweiss),  alb.  + ,  (Esbach  12  %o),  Guajak  +, 
mikrosk. :  zahlreiche  gekornte  u.  hyaline  Zyl.,  Detritus,  rote  u.  weisse 
Blk.  28.  8.  wurden  2  1  helle,  fast  farblose  Ascitesfliissigkeit  abge- 
lassen. 

Bliitdruck  Funktionspriifungen 

Datum     Tagdruck     Nachtdruck     Differenz     Datam 
(mm  Hg) 

I'lO)  J      T-      .      1  j>    T.  fSiehe    auch    die    Krankenge- 


/6 

llof  ^"^  ' 

[er  Krank( 

^uhausaufn 

ihme. 

\     schichte. 

Is 

150 

2«/8 

Rest  N  =  0,91  "/oo  (in  der  Asci- 
tesfliissigkeit). 

/9 

137 

118 

19 

V9 

136 

115 

21 

/9 

139 

116 

23 

20^ 

Phenolsulpho    11-)- 5  =  16 'K 

V9 

141 

115 

26 

'/lO 

147 

122 

25 

VlO 

155 

125 

30 

',10 

148 

120 

28 

VlO 

150 

130 

20 

^10 

147 

128 

19 

Vu 

132 

132 

0 

-^u 

Rest  N  =  0.70*'oo.  Phenol- 
sulpho 12-1-7  =  19?^ 
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Blutdruck  Funktionspriifungen 

Datum     Tagdruck     Nac4t(irack     Differenz     Datum 
(mm  Hg) 

•^»/ii  143  132  11 

Vu  130  120  10 

^Vi«  132  124  8 

19/ia  118  Vi       Phenolsulpho  15  +  10  =  25% 

Bei  der  Entlassung  am  17.  2.  20  Wohlbefinden.  Hat  seit  3  Wo- 
chen  taglich  einige  Stunden  aufgesessen.  Leichte  Oedeme  an  den 
Fiissen,  gerade  nachweisbarer  Ascites.  Herzspitzensioss  ist  nach  aics- 
sen  bis  in  und  etwas  ilber  die  Mani.linie  geruckt  tind  jetzt  hebend. 
Diurese  sparlich  5 — 600  ccm.  Urin  wie  bei  der  Aufnahme.  Wieder 
zu  Hause,  ohne  arztliche  Aufsieht.  Ist  den  ganzen  Tag  auf.  Dabei 
zunehmende  Oedeme  und  am  10.  4.  mittags  2  Krampfanfalle  hinter- 
einander  mit  Coma.  Stat,  praes.:  10.  4.  20  Comatos,  Gesicht  un- 
formig  infolge  des  Oedems.  Puis  140 — 160.  Respiration  tief,  schnar- 
chend.  Grosse  Oedeme  iiber  den  ganzen  Korper.  Nach  Venaesek- 
tion  (200  ccm)  aufklarendes  Sensorium.  Urin:  wie  friiher,  1  /oo 
alb.  Augenhintergrund  ophthalmologisch  o.  B. 

Bhitdruck  Funktionspriifungen 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 

(mm  Hg) 

^''/s  160 

^Vi  175  i°/4      Ur  0,63  ''/oo 

1^4  180  145  35 

IS  4  178  123  55  22^       Phenolsulpho  13  +  8  =  21% 


7/. 


160  135  25 


Bei  der  Entlassung:  gleichmiissige  Besserung  in  den  letzten  Mona- 
ten.  Diurese  oft  iiber  1000  ccm.  Leichtes  Oedem  in  Gesicht  und 
Sakralregion. 

Epihrise:  Chronische  Glomerulonephritis  mit  Niereninsuffizienz. 
Eklamptisehe  Uraemie.  Die  Blutdruckkurve  zeigt  wahrend  des  ersten 
Krankenhausaufenthaltes  latente  Hypertonic,  teilweise  jedoch  etwas 
erhohten  Tagdruck.  Hierbei  entwickelt  sich  eine  Herzhypertrophie, 
wie  S.  454  gesprochen.  Wahrend  des  zweiten  Krankenhausaufenthaltes 
hoher  Tagdruck  bei  einem  Nachtdruck  von  ungefahr  demselben  Niveau 
wie  in  der  latent  hypertonischen  Periode. 

Fall  37.  Inga  J.  Bauarbeiters  Ehefrau,  geb.  7.  7.  1882.  A.  S2.  1. 
E.  26.   2.  20. 

Als  Kind  Rose.  1908  nach  Wochenbett  Schwellung  der  Beine, 
die  spontan  wieder  verschwand.  1911  Erkranlaing  des  1.  Beins, 
weswegen  Amputation  in  der  Mitte  des  Unterschenkels.  Spiiterhin 
gesund,    abgesehen    von    wiederholten,  friihzeitigen   Aborten.     Vor  5 
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Tagen  ausgetragenes  lebendes  Madchen  geboren.  Wahrend  der 
Schwangerschaft  dauernd  Atemnot,  Anschwellungen  an  Beinen  und 
Armen.  Stat,  praes.:  Wird  kollabiert,  cyanotisch,  soporos  eingeliefert. 
Puis  144,  klein,  weich,  regelmassig.  Respiration  34.  Uber'm  Herzea 
doppelter  1.  Ton  mit  Galloprhytmus.  Systolisches  Blasen  am  stark- 
sten  iiber  der  Spitze.  2.  Pulmonalton  aeeentuiert.  Absolute  Damp- 
fung  3.  Rippe  —  1.  Sternalrand.  Ictus  5.  ICR  in  der  Mam.  linie. 
Keine  Oedeme.  Organuntersuchung  sonst  o.  B.  Urin:  sauer,  gelb, 
klar.  Spez.  Gew.  1028,  alb.  +  (Esbach  2^4  %o)  Guajak  +  mikrosk. : 
einzelne  rote  Blk.  Spiiterhin  dauernd  alb.  +  Tagdruck  bei  der  Auf- 
nahme  110  mm.  Es  wurde  die  Diagnose  vitium  cordis  mit  Gehim- 
embolie  gestellt.  Der  Blutdruck  wurde  erst  vvieder  die  beiden  Tage 
vor  der  Entlassung  gemessen  und  es  war  keine  Gelegenheit,  Funk- 
tionspriifungen  anzustellen. 


Datum 


Blutdruck 

Tagdruck    Nachtdruck 
(mm  Eg) 

Differenz 

110 1 

190               133 

57 

175               133 

42 

^  KoUaps 


Epikrise:  Organisches  Vitium  cordis.  Hemiplegia  (Embolic? 
Apoplexie?)  Chronische  Glomerulonephritis.  Hoher  Tag-  und  Nacht- 
druck,  grosse  Schwankungen.  Bei  der  Aufnahme  niedriger  Blutdruck 
im   Kollaps. 

Fall  38.  Johan  J.  Maurergeselle,  geb.  28.  6.  1883.  A.  7.  7., 
E.  20.  9.,   Wiederaufn.  28.   9.  20. 

Lues  vor  4  Jahren.  Chronischer  Alkoholismus.  Sonst  gesund  bis 
29.  6.  als  Patient  einen  Anfall  von  unregelmiissiger  Herzaktion  be- 
kommt,  bald  schnell,  bald  langsam.  Dabei  sehr  schwindelig  und 
angstlich.  Spater  noch  einige  gleiche  Anfiille.  Stat,  praes.:  Gutes 
Aussehen,  Puis  120,  regelmassig.  tjber  dem  Herzen  schwaches  systol. 
Blasen.  Wa  R  +  .  Urin  gelb  spez.  Gew.  1030,  alb.  + ,  unter  ^/2  *^/oo, 
Urobilin  + ,  Guajak  ^.  Mikr.  einzelne  hyaline  Cylinder.  Wahrend 
des  Krankenhausaufenthaltes  dauernd  Puis  iiber  100,  meist  120.  Alb. 
Spur  oder  -!  .  Wahrend  des  2.  Krankenhausaufenthaltes  das  gleiche 
Verhalteu . 

Blutdruck  Ficnktionspriifungcn 

Datum     Tagdruck     Xachtdruck     Differenz     Datum 
(mm  Hg) 


/7 

140 

Vt 

120 

2^7     Phenolsulpho  30+18  =  48  %. 

/lO 

170 

130 

40 

Vio     Ur  0,29  ";oo. 

Vio 

160 

108 

52 

Strauss:      Ausgesch.      1070 
ccm,    spez.    Gew.    1003 — 
1030,  NaCl  2—13  7oo. 
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Epikrise:  Chronische  Glomerulonephritis?  Gutartige  Hjisertonie ? 
Wahrend  des  letzten  Krankenhausaufenthaltes  hoher  Tag-  und  Nacht- 
druck.  Wahrend  des  ersten  Krankenhausaufenthaltes  wurde  der 
Nachtdruck  nicht  gemessen  (latente  Hypertonie?). 

Fall  39.  Nils  W.  Schmied,  geb.  19.  10.  1881.  A.  15.  5.  E. 
3.   7.  20. 

Vor  15  Jahren  Pneumonie.  Spaterhin  jeden  Winter  Bronchitis. 
Im  letzten  Monat  Dyspnoe  bei  Treppensteigen  und  Kopfschmerzen 
beim  x\rbeiten.  In  den  letzten  Woche  Schmerzen  in  der  1.  Leisteu- 
gegend  und  Schenkel  mit  zunehmender  Schwellung  der  ganzen  Extre- 
mitiit.  In  den  letzten  Tagen  mit  Fieber  im  Bett.  Diurese  war  ziem- 
lich  hoch  gewesen.  Stat,  praes. :  Etwas  dicker  Mann,  injieiertes  Ge- 
sicht.  Puis  100,  Temp.  38, i  (spater  schnell  abfallend).  Ictus  im  5. 
ICR.  etwas  innerhalb  der  Mam.  linie.  Diimpfung  4.  Rippe  —  1. 
Sternalrand.  Tone  rein.  Pechts  h.  u.  handbreit  iiber  der  Basis 
leichte  Dampfung.  Vereinzeltes  feuchtes  Rasseln  iiber  beiden  Lungen 
hinten.  Linke  untere  Extremitiit  geschwollen,  leicht  cyanotisch: 
schmerzempfindlich  ganz  oben  vorne  am  Oberschenkel  und  mitten 
hinten  auf  der  Wade.  In  der  Leistengegend  einige  geschwollene 
Driisen :  kein  fiihlbarer  Gefassstrang.  Urin  klar,  dunkel,  sauer,  sp. 
Gew.  1021.  Alb.  +,  Guajak -i-,  mikrosk.  zahlreiche  weisse,  einige 
rote  Blk.  sowie  einzelne  kurze  gekornte  Cylinder. 


Datum 


Blutdmck 

Funktionsprilfung 

Tagdrnck 
(mm 

Nachtdruck 
Hg) 

Differenz 

Datum 

140 

152 

138 

14 

138 

120 

18 

31  J 

Phenolsnlpho  52  +  12  =  64  %. 

136 

112 

24 

1,6 

Strauss:  Aasgeschieden  285 
ccm,  sp.  Gew.  1008—1019, 
NaCl  5—9  ^00. 

140  112  28 


Der  Urin  enthielt  nach  dem  18.  5.  kein  alb.  und  nach  dem  26.  5. 
keine  roten  Blk.  mehr.  Die  untere  Extremitiit  war  dauernd  oede- 
matos. 

Epikrise:  Akutes  Aufflackern  einer  chronischen,  bisher  nicht  be- 
merkten  Glomerulonephritis  (sog.  Stadium  11  mit  relativ  guter  Nieren- 
funktion),  wahrend  einer  akuten  thrombophlebitis  femoralis.  Latente 
Hypertonie,  die  nach  Schwinden  des  Urinbefundes  weiterbesteht. 
Gegen  die  Diagnose  latentes  Stadium  von  gutartiger  Hypertonie 
spricht  der  Urinbefund  bei  der  Aufnahme,  und  in  gewissem  Grade 
auch  das  Alter  des  Patienten.  Die  mit  der  Straussschen  Probe  nach- 
gewiesenen  Funktionsstorungen  konnen  durch  das  Oedem  der  1.  u. 
Extremitiit  hervorgerufen  sein  (vergl.  S.  452). 
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Fall  -40.  Elise  E.  Schaeiderin,  geh.  1902.  A.  18.  10..  E. 
11.  12.   19. 

Vor  5  Jahren  Diphtherie.  Dabei  Nierenerkrankung,  die  angebl. 
nach  17  tagigem  Krankenhausaufenthalt  geheilt  war.  Vor  3  Jahren 
Pneumonie  mit  nachfolgender  Nierenerkrankung  von  2  Mouate  Dauer. 
Im  vorigen  Jahr  nach  Erkaltung  Nierenerkrankung  mit  10-wochent- 
licher  Bettlagerigkeit.  Vor  3  Tagen  Halserkrankung  uud  Albuminurie. 
Stat,  praes.:  Afebril.  Etwas  Schluekbeschwerden.  Rachen  gerotet 
und  etwas  geschwollen,  namentlich  die  rechte  Tonsille.  Organunter- 
suchung  o.  bes.  B.  Urin:  dunkel,  rotlieh,  triibe.  Spez.  Gew.  1015, 
alb.  +  (Esbach  1,5  Voo),  Guajak  +,  mikrosk. :  rote  u.  weisse  Blk., 
Epithelien,  kurze  gekornte   Cylinder. 


Datnm     Taerdruck    NacMdruck     Differenz     Datam 


Blutdruck 

Tagdruck 
(mm 

NacMdruck 
Hg) 

Differenz 

130 

125 

127 

105 

22 

122 

105 

17 

Funktionsproben 

Phenolsulpho  61  +  5  =  66  %. 

Stbauss:  Ausgesch.  510  ccm. 
sp.  Gew.  1005—1019,  NaCl 
1.25—6  %o. 


Urin:  Guajak  +  bis  4.  11.,  danach  auch  mikrosk.  Blut -r-.  Eiweiss- 
menge  bis  zu  gerade  nachweisbarer  Spur  bei  der  Entlassung  absin- 
kend. 

Epihrise:  Akutes  Aufflackern  einer  chronischen  Glomerulone- 
phritis wahrend  einer  Angina.  Latente  Hypertonie.  Jedoch  Tag- 
druck etwas  hoher,  als  gewohnlich  bei  Frauen.  Die  Blutdruck- 
veranderung  deutet  auf  diffuse  Nierenaffektion.  Ohne  Messung  des 
Nachtdruckes  ware  die  ^Yahrscheinlichkeitsdiagnose  gewesen:  chro- 
nische  nicht  diffuse  -Herdnephritis*.     (Yergl.   S.   452). 

Fall  41.  Anna  N.  Dienstmddchen,  geh.  6.  10.  1891.  A.  23.  10. 
19.     E.  9.  2.   20. 

1913  Typhus,  Febr.  1919  Gonorrhoe.  25.  8.  19  nicht  voU  aus- 
getragenes,  aber  sonst  gesundes  Miidchen  geboren.  Wahrend  der 
Graviditat  sehr  krank,  so  vom  Mai  an  Anschwellungen  an  den  Beinen. 
30.  5.  plotzlich  Starke  Kopfschmerzen  mit  herabgesetzter  Sehfahig- 
keit  rechts.  Wurde  aufgenommen  im  Reichshospital,  med.  Abtlg.  B., 
wo  sie  vom  4.  6. — 7-  7.  19  mit  der  Diagnose  Nephritis,  Hemianop- 
sie,  lag.  Die  freundlichst  vom  Oberarzt  der  Abteilung,  Prof.  Dr.  med. 
P.  F.  HOLST  zur  Verfiigung  gestellte  Krankengeschichte  ergibt,  dass 
sich  bei  Untersuchung  in  der  Augenklinik  normale  Medien  und 
Hintergrund  fanden  sowie  rechtsseitige  Hemianopsie  (Diagnose: 
Blutung  im  1.  Occipitallappen).  Von  der  med.  Abtlg.  B.  des  Reichs- 
hospitals  iiberfiihrt  zur  Frauenklinik,  wo  Patientin  post  partum 
Rachendiphtherie  bekam,  verlegt  mit  ihrem  Kind  auf  Ullevaals  Infek- 
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tionsabtlg.,  von  wo  sie  am  23.  10.  auf  diese  Abtlg.  verlegt  wird. 
Stat,  praes:  Gutes  Aussehen.  Puis  64,  regelmassig.  Ictus  im  5.  ICR 
innerhalb  der  Mam.  linie.  2.  Aortenton  leicht  accentuiert.  Gesichts- 
felduntersuchung  zeigt  in  allgemeinen  uuverandertes  Bestehen  der 
friiher  nachgewiesenen  Hemianopsie.  Organuntersuchung  sonst  o.  B. 
Wa  R -^-.  Urin:  Alb. -^,  Guajak  ^,  mikrosk. :  vereinzelte  rote,  meh- 
rere  weisse  BIk.  und  Brucbstiicke  hyaliner  Cylinder.  Spaterhin  alb. 
teils  '^,  teils  Spur,  wiederholte  mikroskop.  Untersuchungen  o.  B. 

Blutdruck  Funktionsproben 

Datum     Tagdruck    Nachtdruck     Differenz     Datum 
(mm  Hg) 

23'u  110  V"     Phenolsulpho  38  +  10  =  48  %. 

-^  u  132  120  12  I'll     Strauss:  Ansgesch.  212  ccm, 

sp.  G.  1014—1019,  NaCl 
6—9  '•Voo,  Rest  N  =  0,63  ''/oo. 

1^/12  107 

«12  112 

'  12  125  100  25  ^712     Strauss:  Ansgesch.  310  ccm, 

sp.  Cr.  K  06— 1015,  NaCl 
2,7—9  7oo,  Phenolsalpho 
41  +  10  =  51  %. 

Wahrend  des  Krankenhausaufenthaltes  Wohlbefinden,  niemals 
Oedeme,  Diurese  1000 — 1500  ccm. 

Epihrise:  Chronische  Glomerulonephritis  mit  homonymer  Hemia- 
nopsie auf  Grund  einer  Blutung  im  1.  Occip.  Lappen.  Latente  Hy- 
pertonie  (vergl.   S.   453). 

Fall  42.  Harry  0.  Seemann,  get.  2.  8.  1897.  A.  1.  .5.  E 
26.  5.   20. 

1907  Keuclihusten  und  Bronchitis.  1919  wegen  Peritonitis  naeh 
akuter  Appendicitis  operiert.  Friihling  1919  Influenzapneumonie  mit 
naehfolgendem  Empyem,  das  operiert  wurde.  Danach  Mattigkeit  und 
Kriinklichkeit.  15.  3.  Aufn.  auf  der  chirurg.  Abtlg.  wegen  des 
Empyems:  nach  Incision  am  19.  3.  und  nachfolgender  Drainage 
verlegt  wegen  mehrere  Wochen  dauernder  Albuminuric  am  1.  5.  Stat, 
praes.:  Guter  Allgemeinzustand.  Puis  84,  regelmassig.  Ictus  im 
5.  ICR  in  und  etwas  ausserhalb  der  Mam.  linie  leicht  hebend. 
Hinten  u.  vom  angulus  scap.  bis  zur  Basis  leichte  Dampfung  und 
abgeschwachtes  Atmen,  daselbst  verheilte  Operationswunde.  Urin: 
Klar,  gelb.  Spec.  G.  1018,  alb.  -f  (Spur),  Guajak  ^,  mikrosk.  nichts. 
Spater  alb.  -i-,  mikr.   o.  B. 

B  lutdruck  Funktion  sprilfung 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 
(mm  Hg) 

*/5  150 

Vs  148  118  30 
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Blutdruck  Funktionspr  iifung . 

Datum     Tagdruck     Nachtdruck  Diiferenz     Datum 

(mm  Hg) 

6/5  135  110  25  ^5      Phenolsulplio  80  +  10  =  90  %. 

^,5  125  100  25  ^/5      Strauss:    Ausgesch.    865  ccm, 

spez.  Gew.  1U05— 1031,  NaCl 

1—11    »  00. 

18,5  140  103  37 

Epihrise:  Herzhypertrophie('?),  der  leicht  erhohte  Nachtdruck  zu- 
sammen  mit  der  Anamnese  und  der  vorhergegangenen  Albuminurie 
deuten  auf  chronische  diffuse  Glomerulonephritis.  Der  verhiiltnis- 
massig  hohe   Tagdruck  deutet  in  dieselbe  Kichtung  (vergl.  S.  453). 

Fall  Jf3.  Gudrun  M.  Tochter  eines  Grosshaufmannf>,  geb.  1.  9. 
1907.     A.  2.  2.     E.  12.  2.  20. 

Juli  1918  Angina,  dabei  Oedeme  und  Albuminurie.  Deswegen  4 
Monate  zu  Bett  unter  Diiit,  ohne  voll  wiederhergestellt  zu  werden. 
Danach  oft  kriinklich.  War  jedoch  im  letzten  lialben  Jahr  ganz 
frisch.  Hat  keine  Anschwellungen  bemerkt.  Stat,  praes. :  guter  All- 
gemeinzustand.  Andeutung  von  Oedemen  an  den  Knocheln.  Organ- 
untersuchung  o.  bes.  B.  Urin,  gelb,  klar,  sauer.  sp.  G.  1014,  alb.  + 
(Esbach  6  7oo),  Blut  +,  mikr.:  rote  u.  weisse  Blutk ,  Epithelien, 
hyaline  u.  Epithelcylinder. 

Blutdnick  Funktionsproben 

Datum     Tagdruck     Nachtdruck    Differenz     Datum 
(mm  Hg) 

3,2  143 

6/2  ]40  115  25 

7/2  147  110  37  V2      Strauss:  Ausgesch.  275  ccm, 

sp.    G.    1006—1008.    NaCl 
1.8—4.2  "/oo.    Phenolsulpho 

18  +  28  =  46  %. 


Epikrise:  Chronische  Glomerulonephritis  mit  Niereninsuffizienz, 
dauernd  leicht  erhohter  Tagdruck,  deutlich  erhohter  Nachtdruck. 

Fall  44.  Johan,  M.  R.  Krankenw drier,  geb.  7.  1.  99.  A.  27.  5. 
E.   7.   6.  20. 

1914  Riickenschmerzen  und  Albuminurie,  weswegen  kurze  Kranken- 
hausbehandlung,  spater  gesund.  Vor  3  Wochen  bei  Untersuchung 
wegen  eines  arztlichen  Attestes  Albuminurie  festgestellt,  weswegen 
z.  B.  aufgenommen.  Stat,  praes.:  Guter  Allgemeinzustand,  Organ- 
untersuchung  o.  B.  Urin  klar,  sauer,  sp.  G.  1023,  mikr.  keine 
Formelemente,  alb.  +  in  Abendproben,  -^  in  Morgenproben. 
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Blutdruck 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 
(mm  Eg) 


Fun  ktionsprohen 


125 
114 


98 
97 


27 
17 


'^5  Strauss:  Ansgesch.  10r)0  ccm, 
sp.  G.  100:^—1030,  Phenol- 
sulplio  34  +  17  =  51  %. 


Epikrise:    Albuminuria    orthotica,    normaler  Tag-  und  Nachtdruck. 

Fall  45.  Bertha  M.  Dienstmddchen,  gcb.  26.  2.  94.  A.  20.  1. 
E.  4.  2.   20. 

Seit  Sommer  1919  Schmerzen  in  der  Lendengegend,  namentlich  bei 
schwerer  Arbeit.  Vor  10  Tagen  glaubte  sie  selbst  Anschwellung  im 
Gesicht  gemerkt  zu  haben.  Vom  Arzt  wurde  Albuminuric  fest- 
gestellt.  Daraufhin  Milchdiiit  und  Bettruhe,  Stat,  praes. :  Organ- 
unters.  o.  B.  Urin:  alb.  +  (Spur)  im  Abendurin,  -.-  im  Morgen- 
urin.     Mikr.  keine  Formelemente. 


Blutdruck 

Datum     Tagdruck     Nachtdruck    Differenz     Datum 
(mm  Hg) 

2i/i  145  95  50 


115 
105 


17 


Funktionsprohen 


Phenolsulplio  68  +  23  =  91  %. 
Strauss:  Ausgeseh.  860  ccm, 
sp.    G.    1002—1028,    NaCl 

1—10    »  00. 


Epikrise:  Albuminuria  orthotica,  normaler  Tag-  und  Nachtdruck. 
Der  hohe  Tagdruck  am  21.  1.  muss  als  auf  zufalliger  Steigerung 
(Nervositat)  beruhend  aufgefasst  werden. 

Fall  46.  Rolf  0.  J.  Eisenhahnarbeiter,  geb.  4.  1.  1900.  A.  9.  1. 
E.  21.   1.   20. 

Masern  und  Roteln  als  kleines  Kind.  Vor  2  Jahren  Bronchitis, 
im  vorigen  Jahr  Influenza.  Fiihlte  sich  danach  schlapp.  Perioden 
mit  haufigem  Wasserlassen  und  Brennen.  Vor  8  Tagen  liess  er  sich 
untersuchen  und  dabei  wurde,  ebenso  wie  danach  noch  einmal, 
Eiweiss  im  Urin  festgestellt.  Stat,  praes. :  Blass,  etwas  mager.  Organ- 
untersuchung  negativ.  Urin:  hell,  klar,  sp.  Gew.  1020,  alb.  +  (Spur) 
im  Abendurin,  -^  im  Morgenurin.     Mikr.:  keine  Formelemente. 


Datum 


Blutdruck 

Tagdruck 
(mm 

Nachtdruck 
Hg) 

Differenz 

130 

nnruhiger  Schlaf 

135 

98 

37 

Datum 


^Vi 


F^m  ktionspro  hen 


Phenolsulpho  67  +  14  =  81  %. 

Strauss:  Ausgeseh.  15.^0 
ccm,  sp.  Gew.  1003-1026, 
NaCl  2.25—15  "/oo. 


32 — 211072.  Acta  med.  Scandinav.    Vol.  LV. 
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Epikrise:  Albuminuria  orthotica.  Kein  erhohter  Nachtdruck.  Tag- 
druck  hoher  als  gewohnlich,  muss  aber  bei  der  guten  Nierenfunktion 
und    dem    normalen   Nachtdruck  als  physiologisch  aufgefasst  werden. 

Fall  47.  Ragnhild  J.  Packerin,  geb.  6.  9.  1890.  A.  29.  .3 
E.  24.  4.  20. 

Mit  11  Jahren  bei  einer  Schuluntersuchung  Albuminuric  nachge- 
wiesen,  die  im  Lauf  einiger  Tage  verschwand.  Mit  15  Jahren  Schar- 
lach  und  Diphtheric.  Spater  gesund,  bis  sie  vor  5  —  6  Wochen  einen 
Anfall  von  Kopfschmerzen  bekam.  Diese  wurden  vor  3  Wochen  so 
stark,  dass  sie  mit  der  Arbeit  aufhoren  musste.  Wegen  Nieren- 
krankheit  eingeliefert.  Stat,  praes.:  Mager  und  blass.  Organunter- 
suchung  negativ,  Urin  gelb,  sauer,  klar,  sp.  G.  1020.  Alb.  +  (Esbach  ' 
^4  %o),  Guajak  -^,  mikr. :  keine  Formelemente.  Spater  alb.  + 
im  Abendurin,  ^  im  Morgenurin.     Sonst  symptomfrei. 

Blutdruck  Fu  n  ktionsp  ro  hen 

Datum     Tagdruck     Nachtdruck     Diiferenz     Datum 
(mm  Hg) 

i',4  107  87  20  1^4      Phenolsnlpho  48  +  18  =  66.^. 

^®/4  Strauss:  Ansgesch.  655 
ccm,  spez.  Gew.  1004 — 
1026,  NaCl  1—10  "/oo. 

Epikrise:   Albuminuria  orthotica.     Normaler  Tag-  und  Nachtdruck. 

Fall  48.  Gunnar  A.  Kontorist,  geb.  1.  8.  1900.  A.  12.  1. 
E.   20.   1.   20. 

Abgesehen  von  den  gewohnlichen  Kinderkrankheiten  immer  gesund 
gewesen.  Vor  3  Wochen  bei  arztlicher  Untersuchung  Albuminuric 
entdeckt.  Bei  einer  vor  2  Tagen  ausgefiihrten  Untersuchung  war 
die  Eiweissmenge  vermehrt.  In  den  letzten  Tagen  dumpfe  Schmerzen 
im  Kreuz,  sonst  flihlt  sich  Patient  gesund  wie  immer. 

Stat,  praes.:  Gutes  Aussehen,  kraftig.  Puis  80,  regelm.  Respir. 
16.  Organuntersuchung  negativ.  Urin:  klar,  sauer,  spec.  G.  1027, 
alb.  +  (Spur),  Guajak  -^,  mikrosk. :  keine  geformten  Elemente.  Spater 
alb.  +  (Spur)  im  Abendurin,  -^  im  Morgenurin. 

Blutdruck  Funktionsprohen 

Datum     Tagdruck     Nachtdruck     Differenz     Datum 

iVi  135 

i3/i  145  ^^,1       Phenolsulpho    62  +  10  =  72  %. 

i5/i  138  92  46  "  1       Rest  N  =  0,18  o/oo. 

"/i  140  96  44  Steauss:  Ausgesch.  560  ccm, 

spez.  G.  1004—1030,  NaCl 

2'/2— 12    0,00. 

Epikrise:  Albuminuria  orthotica.  Tagdruck  bei  der  obersten  Grenze 
fiir  physiologische  Werte.     Nachtdruck   normal. 
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Fall  49.     Erik  A.     Schulknabe^  geh.  1909  (Privatpatient). 

Keine  Kinderkrankheiten  oder  Angina.  Vor  2  Jahren  nach  einem 
Ausflug,  auf  dem  er  nass  wurde,  starke  Anschwellungen  am  ganzen 
Korper.  Lag  danach  2  Monate  im  Krankenhaus  und  3  Monate  zu 
Hause  wegen  Nierenkrankheit.  Im  letzten  halben  Jahr  ganz  munter. 
Urin  teilweise  eiweissfrei,  sehr  oft  aber  stark  eiweisshaltig.  Abgesehen 
von  dicken  unteren  Augenlidern  keine  Schwellungen.  Vor  8  Tagen 
Starke  Schwellung  am  ganzen  Korper,  Kopfschmerzen  und  etwas 
Ziehen  in  der  linken  Hand.  Klares  Bewusstsein. 

Status  praesens:  1.  10.  20.  Bleich,  stark  gedunsen  im  Gesicht. 
Puis  116.  Leichter  Ascites,  bedeutendes  Oedem.  Organuntersuchung 
o.  B.  Urin:  alb.  +  (Esbach  4  Voo).  Mikr. :  zahlreiche  weisse  Blk., 
Epithelien  und  gekornte  kurze  Cylinder,  keine  roten  Blk. 

Blutdruck 
Datnm  Tagdruck  Naclitdruck  Differenz 

«/io  20  90  86  4 


Epikrise:  Chronische  Nephrose.  Niedriger  Tagdruck.  Nachtdruck 
an  der  oberen  Grenze  fiir  den  Normalwert.  (Weitere  Messungen  des 
Nachtdruckes  konnten  nicht  ausgefiihrt  werden.) 


Fall  50.  Kirsten  B.  Krankenpflegerin,  geh.  12.  4.  95.  A.  22.  9., 
verlegt  in  die  kommunale  Entbindungsanstalt  9.  10.,  wieder  aufge- 
nommen  27.  10.     E.  20.  11.   20. 

Vor  8  Jahren  nierenkrank  ohne  vorangegangene  Infektion.  Gravid 
seit  Februar  1920.  8  Tage  vor  der  Einlieferung  Schwellung  an  den 
Beinen  und  gedunsenes  Gesicht,  zugleich  Aufhoren  der  Kindsbe- 
wegungen  und  Spannung  der  Briiste.  Stat,  praes. :  Oedem  der  Ab- 
dominalhaut  und  beider  unteren  Extremitiiten.  Fundus  uteri  im 
Epigastrium.  Keine  Kindstone  oder  Bewegungen.  Urin:  alb.  +  (Esbach 
10  ^/oo).  Mikr.:  Epithelzellen,  keine  Blk.  10.  10.  Einleitung  der 
Friihgeburt  durch  Einlegen  von  Bougies.  12.  10.  totgeborene  Frucht 
ca  32  Wochen  alt.  27.  10.  Oedeme  zurlickgegangen.  Urin  alb.  + 
(Esbach  2  %o).  Mikr.:  Epithelien  und  Rundzellen.   Augenhintergrund 


normal. 

15.   11 

Urin:  alb. 

+  (Esbach  V4  7oo). 

Datum 

Tagdruck 
(mm 

Blutdruck 

Naclitdruck 
Hg) 

Funktionsprilfungen 
Diiferenz     Datum 

Vu 

120 
109 
115 

95 

2^/9        Ur=0,36  %o. 

Phenolsnlpho    19  +  23  =  42 
20            Vii      Phenolsulpho    45  +  23  =  68 

Epikrise:  Graviditatsnephrose.     Tag-  und  Nachtdruck  normal. 
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Z  usamm  enf assun ! 


Es  wurden  Blutdruckmessungen  ausgetulirt  an  schlafenden 
und  wachen  normalen  ludividuen  verschiedenen  Alters,  sowie 
an  Patieuten  mit  gutartiger  Hypertonie  und  Grlomerulone- 
phritis. 

Der  systoUsche  Druck  hei  Wachen  wird  Tagdruck  genannt 
im  Gegensatz  zum  Nachtdruck,  als  dein  entsprechenden  Wert 
beim  ScMafenden. 

Um    ruhigen    und    gleichartigen  Sclilaf  zu  erreichen.  wurde' 
vor  der  Messung  des  Naclitdruckes  Veronal  gegeben,  ohne  dass 
im  ubrigen  davon  eine  nennens^Yerte  Einwirkung  auf  die  E,e- 
sultate  angenommen  wird. 

Beriicksicbtigt  wurde  nur  der  niedrigste  bei  mehreren  Mess- 
ungen  gefundene  AVert. 

In  Ubereinstimmung  mit  frtiberen  Untersuchern  wurde  wab- 
rend  des  Scblafes  ein  Blutdruckfall  gefunden,  der  bei  erwacb- 
senen  normalen  Mannern  und  Frauen  durcbscbnittlicb  "^4  mm 
Hg  betragt,  und  zwar  bei  Mannern  (26  mm)  etwas  mehr  als 
bei  Frauen  (21  mm).  Er  erreicbt  sein  Maximum  1  bis  2 
Stunden  nacb  Eintreten  des  Scblafes,  entsprecbend  dem  tiefsten 
Scblafe. 

Der  Nacbtdruck  der  Manner  wurde  durcbscbnittlicb  6  mm 
bober  als  bei  Frauen  gefunden. 

Der  Blutdruckfall  wird  mit  steigendem  Tagdruck  grosser,  so 
zwar,  dass  der  Blutdruck,  unabbangig  von  der  Hobe  am  Tage, 
wabrend  des  Scblafes  auf  ein  Niveau  fallt,  dass  flir  Manner 
um  94  mm  und  flir  Frauen  um  88  mm  liegt.  Da  Abweicbun- 
gen  Ton  dieser  Mittelzablen  sebr  gering  sind,  werden  sie  als 
Normalwerte  aufgestellt.  Nacbtdruck  bis  15  mm  bober  als  Nor- 
mal wert  gilt  als  zweifelbaft,  und  die  boberen  AVerte  als  sicbere 
Blutdruckerbobungen. 

Bei  Kindern  im  Alter  von  3 — 14  Jabren  ist  der  Blutdruck- 
fall durcbscbnittlicb  6  mm  geringer  als  bei  Erwacbsenen. 

Der    Nacbtdruck    steigt    ebenso    wie  der  Tagdruck  in  Fiinf. 
jabrsgruppen  gleicbmassig  mit  dem  Alter.    Es  wird  angenom- 
men,   dass    diese    Steigerung  durcb  die  an  das  Wacbstum  ge- 
kniipften  Veranderungen  im  Organismus  verursacbt  wird. 
Flir    Kinder    im    Alter    von    3—5    Jabren  wird  Nacbtdruck 
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zwischen  70 — 79  mm  als  zweifelhafte,  die  lioheren  Werte  als 
sichere  Blutdruckerhohung  angesehen.  Flir  Kinder  im  Alter 
von  6 — 14  Jahren  werden  85  —  94  mm  als  Grenzen  ftir  die 
zweifelhaften  Erhohungen  aufgestellt,  wahrend  die  hoheren 
Werte  als  sichere  Erhohungen  gerechnet  werden. 

Es  wird  angenommen,  dass  der  Blutdruckfall  wahrend  des 
Schlafes  zu  einem  wesentlichen  Teil  verursacht  wird  durch 
eine  mit  dem  Schlafe  einsetzende  ErsciilafFung  des  Tonus  der 
peripheren  kleinen  Arterien.  Da  im  Schlafe  die  individuellen 
Versciiiedenheiten  im  Tagdruck  bei  erwachsenen  normalen  Per- 
sonen  ansgegliclien  werden,  mtissen  sie  hauptsachlich  von 
funktionellen  Variationen  im  Tonus  der  Arterien  bedingt  sein. 
Im  Alter  von  16 — 45  Jahren  ist  der  Nachtdruck  von  einer 
10-Jahrsgruppe  zur  andern  bei  Mannern  und  bei  Frauen  un- 
verandert.  Die  von  einigen  nachgewiesene  Steigerung  des  Tag- 
druckes  in  diesem  Alter  ist  daher  moglicherweise  nicht  gesetz- 
massig. 

Im  Alter  uber  45  Jabren  findet  sich  dagegen  eine  deutlicbe 
Steigerung  des  durcbschnittlichen  Nachtdruckes  bei  Mannern 
und  bei  Frauen,  die  sicb  sclion  in  der  10-Jahrsgruppe  46 — 55 
geltend  macht. 

Eine  relativ  grosse  Anzahl  der  alten  Leute,  darunter  auch 
mehrere  der  altesten  iiber  65  Jahre,  hat  einen  normalen  Nacht- 
druck. Das  Alter  als  solches  kann  daher  auch  bei  den  alteren 
keine  Erhohung  des  Nachtdruckes  mit  sich  ftihren. 

Bei  gutartiger  Hypertonic  findet  sich  ein.bedeutend  grosserer 
Blutdruckfall  wahrend  des  Schlafes,  als  bei  Normalen. 

Der  Blutdruckfall  wird  mit  steigendem  Tagdruck  grosser,  so 
dass  der  Nachtdruck  im  grossen  und  ganzen  unabhangig  von 
der  Hohe  des  Tagdruckes  bei  oder  unter  der  obersten  Grrenze 
ftlr  den  physiologischen  Tagdruck  gefunden  wird.  Sowohl  die 
individuellen,  als  auch  die  am  Einzelnen  nachweislichen  Va- 
riationen im  Tagdruck  werden  also  zu  einem  wesentlichen  Teil 
im  Schlafe  ausgeglichen.  Der  absoluten  Hohe  des  Tagdruckes 
und  ihren  Variationen  von  Zeit  zu  Zeit  kann  daher  keine 
grosse  klinische  Bedeutung  beigelegt  werden,  ausser  dass  sie 
das  Vorhandensein  einer  Blutdruckveranderung  anzeigen. 

Der  Blutdruckfall  wahrend  des  Schlafes  deutet  darauf  hin, 
dass  die  Ursache  der  Hypertonic  in  abnormen  Kontraktionen 
in  den  peripheren  kleinen  Arterien  liegt,  gleichwie  er  der  Aus- 
druck    einer    vasomotorischen  Labilitat  sein  muss,  die  charak- 
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teristischer    fiir    die    gutartige  Hypertonie  zu  sein  scheint,  als 
der  Grad  der  Blutdruckerholiung. 

Die  bei  der  Hypertonie  gefundene  Xykturie  zusammen  mit 
dam  niedrigen  Blutdruck  wahrend  des  Schlafes  spricht  gegeu 
die  AufFassung,  dass  die  Blutdruckerholiung  einen  diuresever- 
mehrenden  Einfluss  auf  die  Nieren  habe.  Nykturie  und  nie- 
driger  Blutdruck  wabrend  des  Scblafes  scbeinen  nur  gleicb- 
zeitige  Phanomene  obne  Ursachenzusammenbang  zu  sein. 

Bei  einem  Teil  der  Hypertoniker  fallt  der  Tagdruck  fur 
kiirzere  oder  langere  Zeib  bis  auf  oder  unter  die  oberste  Grenze 
fiir  den  pbysiologiscben  Tagdruck  (sog.  labiler  resp.  transito-. 
riscber  Typus  der  H;}^ertonie).  Bei  diesen  Fallen  iindet  man 
den  Nacbtdruck  dauernd  erbobt  gegen  die  Normalwerte,  aucb 
nacbdem  der  Tagdruck  sicb  auf  ein  pbysiologiscbes  Xiveau 
eingestellt  bat;  der  Blutdruckfall  ist  daber  dann  sebr  gering, 
die  friibere  vasomotoriscbe  Labilitat  ist  bier  von  einem  gewis- 
sen  Grad  von  Stabilitat  abgelost. 

Gleicberweise  wurde  ein  geringer  Blutdruckfall  mit  erbobtem 
Nacbtdruck  in  einer  Reibe  von  Fallen  gefunden,  bei  denen  der 
Tagdruck  dauernd  pbysiologiscbe  Werte  aufwies.  Unter  diesen 
Verbaltnissen  kann  folglicb  die  Blutdruckerbobung  nur  durcb 
Messung  des  Nacbtdruckes  erkannt  werden,  sie  ist  am  Tage 
latent,  und  dieser  Zustand  wird  daber  als  latentes  Stadium 
der  Hypertonie  bezeicbnet. 

Das  latente  Stadium  der  Hypertonie  wird  aufgefasst  als  ein 
heginnendes  Stadium  der  Hypertonie,  es  findet  sicb  ebenso 
wie  diese  am  baufigsten  nacb  dem  45ten  Lebensjabre  und 
bietet  relativ  oft  Symptome  von  Seiten  des  Nieren  Herz- 
Gefasssystems,  davon  namentlicb  aufFallend  eine  deutlicbe 
Nykturie. 

Das  latente  Stadium  der  Hypertonie  wird  wabrscbeinlich 
begleitet  von  Herzbypertropbie  und  Gefassveranderungen  glei- 
cber  Art,  wie  wir  sie  bei  der  gutartigen  Hypertonie  finden, 
jedocb  in  geringerem  Grade.  Die  kliniscben  Symptome,  die 
diese  Veranderungen  begleiten,  werden  als  patbologiscbe,  und 
nicbt  als  pbysiologiscbe  Folgen  des  Alters  aufgefasst. 

Bei  heginnendem  latenten  Stadium  der  Hypertonie  findet 
man  einen  Nacbtdruck,  der  an  einzelnen  Tagen  zweifelbaft 
oder  sicber  erbobt  in  der  oben  definierten  Bedeutung  ist,  an 
anderen  Tagen  wieder  normal.  Die  Steigerung  vom  normalen 
zum  erbobten  Nacbtdruck  scbeint  also  scbnell  vor  sicb  zu  ge- 
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hen,  ebenso  wie  die  Steigerung  des  Tagdruckes,  was  die  An- 
nahme  stiitzt,  dass  auch  die  Erhohung  des  Nachtdruckes  durch 
funktionelle,  und  nicht  durch  anatomische  Veranderungen  be- 
dingt  ist. 

Es  wird  angenommen,  dass  die  Entwicklung  vom  normalen 
Blutdruck  zur  Hypertonie  folgende  Stufen  durchlauft:  1)  Begin- 
nendes  latentes  Stadium  der  Hypertonie,  2)  Latentes  Stadium 
der  Hypertonie,  3)  Labile  oder  transitorische  Form  der  Hyper- 
tonie, 4)  Permanente  Hypertonie. 

Bei  Tagdruck  von  140  mm  oder  dartiber  bei  Mannern  und 
135  mm  bei  Frauen  wurde  stets  erhohter  Nachtdruck  gefunden, 
und  diese  Werte  werden  daher  als  pathologische  Erhohungen 
des  Tagdruckes  angesehen.  Liegt  der  Tagdruck  unterhalb  die- 
ser  Grenzen,  so  kann  der  Nachtdruck  normal  sein;  in  andern 
Fallen  kann  er  erhoht  sein.  Um  unter  diesen  Umstanden  zu 
entscheiden,  ob  eine  Blutdruckerhohung  vorliegt  oder  nicht, 
muss  daher  der  Nachtdruck  gemessen  werden. 

Der  diastolische  Druck  nimmt  im  Schlafe  relativ  viel  we- 
niger  ab,  als  der  systolische  Druck.  Der  Pulsdruck  nimmt 
stark  ab.  Dies  gilt  sowohl  vom  normalen,  wie  vom  erhohten 
Tagdruck. 

Bei  akuter  Glomerulonephritis  fand  sich  ein  eharakteristisches 
Verhalten  zwischen  Tag-  und  Nachtdruck. 

Ist  der  Tagdruck  im  Anfangsstadium  erhoht,  so  ist  der  Blut- 
druckfall  im  Schlafe  gross,  doch  nicht  grosser,  als  dass  nicht 
der  Nachtdruck  gleichermassen  deutlich  erhoht  ware. 

Wenn  spater  im  Verlauf  der  Krankheit  der  Tagdruck  bis 
unter  die  oberste  physiologische  Grenze  (140  mm)  fallt,  fand 
sich  in  alien  untersuchten  Fallen  von  akuter  Nephritis  ein 
latentes  Stadium  der  Hypertonie  mit  mehr  oder  minder  deut- 
lich erhdhtem  Nachtdruck.  Dies  wurde  auch  beobachtet  bei 
Patienten,  bei  denen  der  Tagdruck  von  Anfang  an  niedriger 
liegt,  als  140  mm. 

Unter  solchen  Verhaltnissen  muss  die  Diagnose  akute  diffuse 
Glomeralonephritis  gestellt  werden,  und  nicht  akute  Herdne- 
phritis,  die  wahrscheinlich  eine  seltene  Form  von  Nierener- 
krankung  ist. 

Die  latente  Hypertonie  lasst  sich  noch  bis  weit  in  die  Re- 
convalescenz  hinein  nachweisen,  nachdem  schon  eine  relative 
Heilung  eingetreten  ist. 

Wo    in    der    Reconvalescenz    der  Tagdruck  steigt,  zeigt  der 
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Nachtdruck  keine  entsprecliende  Steigerung,  sondern  halt  sich 
unverandert  oder  setzt  sein  Abfallen  zum  Normalwert  fort. 

Bei  chronischer  Glomerulonephritis  mit  und  ohne  Nieren- 
insufiicienz  ist  ebenfalls  ein  latentes  Stadium  der  Hypertonie 
nachgewiesen. 

Das  Symptom  ist  von  besonderer  diagnostischer  Bedeutung, 
wo  die  Nierenfunktion  gut  ist  bei  unbedeutenden  oder  gar 
keinen  Urinveranderungen,  unter  welchen  Umstanden  es  ver- 
haltnismassig  haulig  nachgewiesen  wurde. 

Da    diese   Falle    frtiher  als  chronische  Herdnephritiden  auf- 
gefasst  wurden,  muss  diese  Erkrankung  seltener  sein,  als  man. 
bisher  angenommen. 

Unter  latenter  Hypertonie  ist  Entwicklung  von  Herzhyper- 
trophie  beobachtet  worden,  die  als  Folge  dieser  Blutdruckver- 
anderung  angesehen  werden  muss. 

Bei  orthotischer  Albuminurie  und  Nephrose  iindet  sich  keine 
Erhohung  des  Nachtdruckes. 

Fiir  die  Diiferentialdiagnose  zwischen  diesen  und  anderen 
(renalen  und  nicht  renalen)  Albuminurien  ohne  Blutdruckver- 
anderuDg  einerseits  und  den  akuten  und  chronischen  Glome- 
rulonephritiden  auf  der  anderen  Seite  ist  die  Messung  des 
Nachtdruckes  von  Wert. 

Es  ist  wahrscheinlich,  dass  die  Erhohung  des  Blutdruckes 
bei  den  Glomerulonephritiden  ihre  Ursache  haben  kann  nicht 
nur  in  einer  Steigerung  des  Kapillardruckes,  sondern  auch  in 
abnormen    Kontraktionen    in  den  peripheren  kleinen  Arterien. 
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Totfile  Apliasie  bei  Herd  iin  Temporallappen.. 

Von 
HENRY  MARCUS,  Stockholm. 


Jeder  Arzt,  der  Gelegenheit  hat  aphasisch  Kranke  zu  unter- 
suchen,  wird  sehr  oft  finden,  wie  schwierig  die  Frage  zu  be- 
antworten  ist:  Liegt  hier  eine  motorische  oder  eine  sensorische 
Apliasie  vor?  Gewiss  sieht  man  oft  Fiille,  die  eine  reine 
Aphasie  Broca  aufweisen,  wie  auch  Falle,  die  man  ganz  be- 
stimmt  als  WERNiCKes  Aphasie  bezeichnen  kann.  Eine  Menge 
solcher  reiner  Falle  sind  ja  ans  der  riesigen  Literatur  wohl 
bekannt.  Aber  ofters  treten  die  kliuischen,  aphasischen  Erschei- 
nungen  als  eine  Kombination  von  motorischen  nnd  sensori- 
schen  Symptomen  auf.  Dies  auch  ohne  dass  sich  ersichtliehe 
Veranderungen  notwendigerweise  in  jedem  der  beiden  festge- 
stellten  Zentren  bei  der  Section  haben  nachweisen  lassen.  In 
den  Lehrbiichern  nnd  Spezialabhandlnngen  scheint  anch  die 
Ansicht  festzustehen,  dass  jeder  Fall  von  sensorischer  Aphasie 
einen  gewissen  Grad  einer  motorischen  hervorruft.  Bastian 
hebt  besonders  hervor,  dass  bei  einer  sensorischen  Aphasie  je 
nach  dem  Grade  der  Zerstorang  des  WERNicKEs'schen  Zentrums 
auch  eine  motorische  Aphasie  von  dem  Grade  einer  leichten 
Paraphasie  bis  zu  einer  totalen  AVortstummheit  zu  erwarten 
sei.  Es  gelang  ihm  jedoch  nicht  immer,  diese  theoretische 
Erwagung  praktisch  zu  beweisen,  und  er  liess  darum  spater 
seine  Annahme  fallen.  Wie  bekannt  entstand  in  den  letzten 
Jahren  ein  heftiger  Streit  in  der  Aphasiefrage,  hervorgerufen 
durch    Pierre    Marie.     Marie    sprach    die   Ansicht    aus,    dass 
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Brocas  Windung  der  bisher  angenommenen  Bedeutung  fiir  die 
motorische  Aphasie  entbehre.  Er  stiitzte  diese  Ansicbt  auf  sog. 
negative  Fiille  eigener  und  fremder  Beobacbtung  und  hob  vor 
allem  bervor,  dass  gerade  dasjenige  Gehirn,  auf  dessen  Befund 
Broca  seine  Lebre  aufgebaut  batte,  nur  von  der  Oberflacbe  aiis 
und  nicbt  in  Scbnitte  zerlegt  untersucbt  worden  sei.  Nacb  Marie 
sei  die  motoriscbe  Apbasie  keine  wirklicbe  Apbasie,  sondern 
eine  Anartrie  und  diese  Storung  sei  bedingt  durcb  Verande- 
rungen  in  einem  besonderen  Gebiet,  >Linsenkerngebiet-. 

Die  einzige  und  eigentlicbe  Apbasie  sei  dagegen  Wernickes 
sensoriscbe  Apbasie,  H' Aphasie  est  une^.  Die  bei  derselben 
gefundenen  Veranderungen  im  Temporallappen  will  Marie 
jedocb  nicbt  als  einen  Beweis  daftir  balten,  dass  das  Spracb- 
zentrum  dort  lokalisiert  sei.  Er  betracbtet  dieselben  vielmebr 
als  geeignet,  den  Assoziationsverlauf  zu  storen  und  dadurcb 
die  Auffassung  des  gesprocbenen  Wortes  zu  erscbweren.  Die 
Apbasie  sei  nacb  seiner  Ansicbt  also  bedingt  durcb  eine  Art 
intellektueller  Demenz  »un  deficit  intellectuel»,  entstanden  durcb 
die  Erkrankung  des  Temporallappens. 

Mit  diesen  beftig  umstrittenen  Ansicbten  von  Pierre  Marie, 
der  nur  von  einem  wirklicben  Apbasiezentrum  entsprecbend 
Weknickes  wissen  will,  wiirde  sicb  ja  das  Vorkommen  der  mo- 
toriscben  Aphasie  bei  einem  Fall  von  sensorischer  gut  verein- 
baren.  Ebenso  mit  den  psychologischen  Diascbisis-  oder  Fern- 
wirkungstbeorien  von  v.  Monakow.  Die  Anschauungen  dieser 
beiden  Forscber  scheinen  jedocb  bisber  sicberer  exakter  Stlit- 
zen  entbebren.  Wir  befinden  uns  desbalb  auf  einem  sicbreren 
wissenscbaftlicben  Boden,  wenn  wir  in  der  Hauptsacbe  an 
dem  Besteben  der  beiden  klassiscben  Zentren  von  Broca  und 
Wernicke  festbalten.  Docb  bat  der  Streit,  besonders  durcb 
das  klarende  Teilnebmen  von  Liepmann  an  demselben,  gelebrt, 
dass  die  frtiber  angenommenen  Apbasiebezirke  erweitert  wer- 
den  mlissen.  Liepmann  bebt  besonders  bervor,  dass  das  moto- 
riscbe Spracbgebiet  Impulse  und  Direktiven  bauptsacblicb  vom 
linken  temporalen  Spracbgebiet  erbalt,  dass  aber  aucb  von 
ahderen  Gebieten  des  Grossbirns,  vom  recbten  Frontalbirn 
oder  von  Scblafenlappen  solcbe,  wenn  aucb  an  Bedeutung 
binter  die  erstgenannten  zurticktretende  Impulse,  ausgeben. 
Sebr  wicbtige  Wege  auf  denen  diese  Impulse  ibm  zufliessen, 
seien  der  Fasc.  arcuat.,  das  Inselmark  und  die  Capsula  externa. 
Lasionen,    welcbe    die    Insel  betreffen,  werden,  je  nacbdem  sie 
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diese  Wege  mehr  oder  weniger  verlegen,  das  frontale  Sprach- 
gebiet  mehr  oder  weniger  der  Sprachimpulse  berauben.  Sebr 
grosse,  meisteus  doppelseitige  Herde  ausserhalb  des  motori- 
schen  Sprachzentrums,  z.  B.  beider  Schlafenlappen,  konnea 
ausnabmsweise  das  motoriscbe  Sprachzentrum  aller  Impulse 
berauben  und  damit  motoriscbe  Apbasie  verursacben. 

Die  Ansicbt,  dass  man  die  verscbiedenen  Bezirke  der  Spracb- 
zentren  nicbt  mit  Sicherbeit  umgrenzen  oder  abgrenzen  kann, 
wird  kraftig  gesttitzt  durcb  Brodmanns  cytoarebitektoniscbe 
Untersucbungen.  Diese  deuten  darauf  bin,  dass  der  lokale 
Sitz  des  Spracbmecbanismus  und  also  aucb  der  Apbasie  auf 
ein  bedeutend  grosseres  Gebiet  ausgebreitet  sein  muss,  als 
bisber  angenommen  wurde,  zumindest  aber  in  dem  ganzen  Y3 
und  dem  ganzen  Tj. 

Eine  in  gewisser  Hinsicbt  abnliche  Auifassung  wurde  bier- 
zulande  scbon  im  Jahre  1886  von  Lennmalm  in  seiner  kriti- 
seben  Monograpbie  vertreten.  Er  wollte  annebmen,  dass  die 
motoriscbe  Apbasie  von  einer  Lasion  des  Gyrus  F3,  wabr- 
scbeinlicb  aucb  des  Ca,  im  untersten  Teil  desselben,  und  aucb 
der  zugeborigen  Telle  der  Corona  radiata  berstamme,  und  dass 
die  sensoriscb  apbasiscben  Storungen  Lasionen  an  Teilen  des 
Ti  entsprecben,  die  gegen  die  Fossa  Sylvii  gericbtet  sind,  obne 
scbarfe  funktionelle  Grrenze  zwiscben  den  Regionen  der  motori- 
scben  und  sensoriscben  Apbasie,  deren  geordnetes  Zusammenwir- 
ken  eine  Bedingung  I'iir  das  normale  Sprecbvermogen  sei.  Eine 
abnlicbe  Auffassung  wird  aucb  von  Henschen  in  einer  jtingst 
erscbienenen  Arbeit  vertreten,  worin  er  das  nabe  Zusammen- 
wirken  der  verscbiedenen  Spracbbezirke  und  das  Zustandekom- 
men  der  apbasicben  Storungen  durcb  Zerstorungen  von  gewis- 
sen  praexistierenden  und  durcb  tJbung  eingewobnten  Sprach- 
verbindungen  bervorbebt. 

Durcb  diese  oben  erwabnten  Erklarungsversucbe  wird  es  ja 
verstandlicb,  dass  in  mebreren  Fallen  von  motoriscber  Apbasie 
der  Befund  bez.  F3  negativ  war.  Diese  Ausnabmen  verrlicken 
jedocb  nicbt  die  von  so  vielen  positiven  Beweisen  gestiitzte 
BROCAs'scbe  Lebre. 

Wenn  man  nun  eine  Anzabl  von  Arbeiten  aus  der  riesigen 
Apbasieliteratur  naber  durcbmustert,  findet  man  dass  verscbie- 
dene  Falle  erwabnt  werden,  in  denen  bei  grosseren  Herden  im 
Temporallappen     eine    totale    oder    nabezu    totale    motoriscbe 
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Aphasie  entstanden  war,  ohne  dass  der  Frontallappen  sicHtlicli 
affiziert  war. 

Einige  diesbezligliche  Falle  aus  Lennmalms  Monographie,  aus 
^VERNICKEs,  Bastians,  V.  MoNAKOws  und  LiEPMANNs  Arbeiten 
will  ich  hier  kurz  erwahnen,  bevor  icb  ein  Paar  Falle  be- 
schreibe,  die  ich  klinisch  beobachtet  und  anatomisch  untersucht 
babe. 

Wenn  icb  diese  Falle  unter  dem  Namen  »Totale  Apbasie* 
beschreibe,  so  mochte  ich  gleich  hervorheben,  dass  dieser  Name 
vielleicbt  nicht  ganz  richtig  ist.  Denn  die  Aphasie  ist  in 
meinen  wie  in  den  Fallen  der  Literatur  immer  nur  eine  na- 
hezu  totale,  d.  b.  es  besteht  immer  noch  ein  kleiner  Rest  von 
Silben  oder  Wortern,  gewohnlich  nur  ein  oder  zwei  Worte. 
Ofters  sind  diese  Reste,  die  bei  dem  ersten  Sprechen  erlernten 
Worte,  wie  z.  B.  Papa,  Mama,  ja  oder  nein,  oft  auch  ein  von 
dem  Kranken  oft  angewendeter  Ausdruck  wie  z.  B.  ein  Fluch- 
wort.  Man  hat  die  Erklarung  fiir  diese  Uberbleibzel  in  der 
aushelfenden  Funktion  der  rechten  Gehirnhalfte  gesucht.  Dann 
wiirde  aber  wohl  auch  die  Moglichkeit  einen  etwas  gros- 
seren  Vorrat  von  Worten  hervorzubringen  vorhanden  sein. 

Da  scheint  es  mir  mehr  plausibel  anzunehmen,  dass  die  oben 
erwahnten  Reste  nur  eine  selbstandige,  rein  reflektorische  Wir- 
kung  tiefer  gelegener  Rezeptionszentren  darstellen.  Ubrigens 
kann  dieser  Wortrest  auch  von  Bedeutung  sein  als  DiiFeren- 
tialdiagnosticum  zwischen  einer  grob  organisch  bedingten 
Aphasie  und  der  Stummheit  bei  der  Hysterie  oder  bei  einer 
Psychose. 

Aus  Lennmalms  Sammlung  von  Fallen  scheinen  mir  folgen- 
de  fiir  diese  Sache  von  Interesse  zu  sein. 

Fall  1  (Obs.  VON  Sepilli,  Rivista  sper.  di  Fren.  A:o  X)  5P- 
jahrige  Fran.  Auf  alle  Fragen  antwortete  sie  nur:  »Quello  li, 
si  quelle. »  Sie  hatte  keine  AufFassung  von  dem,  was  man  ihr 
sagte.     Das  Gehor  normal.     Exitus  nach  einem  Monat. 

Obd.  Erweichungsherd  im  den  hinteren  Vs  von  To.  der  uu- 
teren  Halfte  von  Ti  und  oberen  Halfte  von  T3  links.  Die 
Rinde  ist  dort  zerstort  ebenso  auch  das  Mark  bis  zu  einer 
Tiefe  von  2 — 3  cm. 

Fall  23.  (Obs.  von  Weiss,  W.  med  Wschr.  1882.)  74-jahr. 
Mann.  Wurde  plotzlich  aphasisch.  Konnte  kein  AVort  aussern 
verstand    nichts   von    dem,   was  man  ihm  sagte,  aber  verstand 
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Gebarden.  Der  Zustand  veranderte  sich  nicht.  Exitus  nach 
3  ^/2  Mon.  Ohd.  Herd  in  der  1.  Insula,  der  hinteren  Halfte 
von  Ti,  Po  und  dem  angrenzenden  Teil  des  Occipitallap- 
pens.  Ein  zweiter  Herd  im  1.  Striatum,  N.  lentiformis,  Clau- 
strum  und  C.  externa.     Embolus  in  der  1.  A.  cerebri  med. 

Fall  48.  (Obs.  von  Wernicke,  Fortschr.  d.  Med.  1883.)  43- 
jahr.  Frau,  die  zuerst  vollstandige  sensoriscbe  Aphasie  und 
Parapbasie  zeigte.  Nacb  einiger  Zeit  entstand  nacb  einem 
apoplektiscben  Insult  auch  vollstandige  Spracbstummheit,  sie 
konnte  nur  unartikulierte  Laute  hervorbringen.  Zuletzt  bekam 
sie  wieder  parapbasiscbe  Storungen.  Die  Section  zeigte  eine 
tiefe  Zerstorung  des  linken  Ti,  To  und  T3,  an  der  die  ganze 
Corona  radiata  des  T-lappens  beteiligt  ist. 

Fall  52.  (Obs.  Gunther  Z.  f.  Kl.  Med  Bd.  9.)  43-jahr.  Mann, 
rechts  hemiplegisch.  Sprechen  total  aufgehoben.  Wabrscbein- 
lich  keine  Auffassung  der  Spracbe. 

Obd.  Apfelgrosse,  purulente  Hoble,  den  grossten  Teil  des  1. 
Temporallappens  einnebmeud. 

Fall  67.  (Obs.  Banti.  Lo.  sperim.  1886  p.  276.)  65-jahr. 
Mann,  Linksbander.  Vor  12  Jabren  apbasiscb  und  links  pare- 
tiscb.  Xormales  Gebor.  Verstebt  niebt,  was  man  zu  ibm 
spriebt.     Konnte  nur  »benedetto  Maria*  sagen. 

Obd.  Herd  im  binteren  ^,s  des  recbten  Ti  und  T2,  im  Po 
und  vorderen  Ende  des  Oo  undO  3. 

LiEPMANN  bescbreibt  unter  seinen  Fallen  einige,  die  ftir  die 
Beurteilung  der  vorliegenden  Frage  von  Interesse  sind.  Wie 
erwabnt  bestreitet  L.  bestimmt,  dass  die  Linzenkernzone  Pierre- 
Maries  an  und  filr  sicb  ftir  das  Zustandekommen  einer  Apha- 
sie eine  Bedeutung  besitze.  Lasionen  derselben  bewirken 
Spracbstorungen  nur  soweit,  als  sie  Babnen  zwiscben  T  und 
F  unterbrecben.  Bei  Intactbeit  eines  gewissen  Restes  dieser 
Faseren  gelingt  nocb  immer  das  Nacbsprecben.  Es  kommt 
also  darauf  an,  wo  der  Herd  im  Inselbereicb  sitzt,  und  was 
er  unterbricbt.  Die  Babnen,  die  in  dieser  Beziebung  von  gros- 
ster  Bedeut\ing  sind,  verlaufen  im  der  Capsula  extrema  und 
im  Fasciculus  arcuatus. 

Als  Beweis  ftir  diese  seine  Ansicbt  dient  besonders  sein  Fall 
11,  (Kienscherff).  Hier  bestand  Wortstummbeit  und  Wort- 
taubbeit,  also  totale  Aphasie.  In  diesem  Fall  ergab  der  Be- 
fund  einen  Linsenkernzonenherd.  Aber  bei  nabrerer  Unter- 
«ucbung    zeigte    es    sich,    dass  derselbe  einen  Fortsatz  entsen- 
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dete,  der  Fs  von  der  Peripherie  isolierte  und  den  Fasciculus 
arcuatus,  Capsula  externa  und  extrema  zerstorte.  Schliess- 
lich  reiclite  ein  hinterer  Auslaufer  in  das  Mark  des  Schlafen- 
lappens  und  unterbrach  die  Horstrahlung.  Dieser  Herd  hat 
also  die  wichtigen  Verbindungen  zwischen  Stirn-  und  Tempo- 
rallappen  unterbrochen.  In  zwei  weiteren  Fallen,  14  und  15, 
wo  die  eigentliche  Linseukernzone  in  viel  starkerem  Masse 
zerstort  war,  wo  aber  weit  mehr  Projektions-  und  Assozia- 
tionsfasern  erhalten  waren,  war  das  Sprachvermogen  lange 
nicht  in  dem  Grade  vermindert  wie  im  Falle  11. 

Aus  V.  MoxAKOWs  grosser  Arbeit  liber  die  Aphasie  sei  fol- 
gender  Krankheitsbefund  erwahnt.  Ein  47-jahr.  Lehrer  be- 
kam  1903  eine  Aphasie  mit  r.  Parese  und  spater  Paraphasie. 
Nach  14  Tagen  zunehmende  Sprachschwierigkeit  und  Wort- 
taubheit.  Vom  Januar  1914  ab  voUstaudig  worttaub  und 
wortstumm,  also  totale  Aphasie.  Exitus  im  Marz  1914.  Die 
Ohcl.  zeigte  einen  Tumor  an  der  Gehirnbasis,  der  bis  zum 
vorderen  Pole  des  Striatum  in  die  1.  Caps.  int.  hineinwachst. 
Die  mikroskopische  Untersuchung  zeigte  starke  Degeneration 
im  subcortikalen  Mark  des  Ti  und  auch  im  Stabkranz  des  Ti. 
Bp.ocas  Zentrum  ohne  jegliche  Veranderung. 

Wir  sehen  in  diesem  Falle  also  auch  bei  totaler  Aphasie 
nur  Veranderungen  im  linken  Temporallappen  und  in  den  von 
diesem  zum  Frontallappen  gehenden  Verbindungsfasern. 

Da  jede  Beobachtung  einer  Aphasie  von  Kedeutung  sein 
kann,  um  genauere  Kenntnis  in  der  noch  dunklen  Aphasie- 
lokalisation  zu  gewinnen,  mochte  ich  nun  hier  einige  von  mir 
untersuchte  Falle  beschreiben.  Es  kcinnte  ja  der  Einwand 
gemacht  werden,  dass  sie  nichts  beweisen,  da  die  Patienten 
auch  geisteskrank  waren.  Wie  bekannt  wird  ofters  in  den 
Arbeiten  liber  Aphasie  die  Forderung  erhoben,  dass  psychische 
Storungen  ausgeschlossen  werden  miissen,  um  eine  aphasische 
Storung  beurteilen  zu  konnen.  Diese  Forderung  ist  jedoch 
sicherlich  zu  streng  und  ist  wahrscheinlich  nicht  mit  Zustim- 
mung  von  ps^^chiatrisch  geschulten  Arzten  aufgestellt  worden. 
Denn  das  Nichtsprechen  eines  Dementen,  eines  hysterisch  oder 
katatonisch  Geisteskranken  kann  doch  in  keiner  Weise  ftir 
einen  erfahrenen  Irrenarzt  Anlass  zur  Verwechslung  mit  einer 
organisch  bedingten,  aphasischen  Storung  geben.  Es  ist  ]a 
vorgekommen,  dass  Aphasiekranke  als  geisteskrank  betrachtet 
worden    sind.     Das    war    aber    aus    Unkenntnis    oder   infolsre 
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mangelliafter  Untersuchung.  Wie  erwalint,  geht  nun  Pierre- 
Marie  so  weit,  dass  er  jede  Aphasie  als  von  einer  speziellen 
Demenz,  ^deficit  intellectuel»,  abhangig  wissen  will.  Diese  An- 
sicht,  die  zum  Teil  missverstanden  worden  ist,  wurde  freilich 
heftig  bekampft  und  ist  bis  heute  nicht  anerkannt  worden. 
Eine  andere  Sache  ist  es  aber,  dass  bei  ausgebreiteten  Herden 
im  WERNiCKEschen  Gebiet  allmahlich  eine  grosse  Veranderung 
des  erworbenen  Gedachtnisscbatzes  eintritt,  und  dass  sich  auf 
diese  Weise  eine  mehr  oder  minder  erhebliche  Demenz  ent- 
wickelt.  Aber  diese  Demenz  ist  sekundar,  entwickelt  sicb  erst 
langere  Zeit  nach  dem  Auftreten  der  Aphasie.  Die  Aphasie 
kann  also  in  ihrer  Entwicklung  und  Erscheinung  ganz  ge- 
trennt  von  der  Demenz  erforscht  und  studiert  werden. 

Die  Falle,  die  ich  untersucht  habe,  sind  folgende. 

Fall  1.  R.  W.  74  Jahre  alt,  Beamter.  Falle  von  Nerven-  oder 
Geisteskrankheit  in  der  Familie  nicht  bekannt.  Lues  wird  negiert. 
Der  Pat.  hat  12  Kinder.  Der  Gesundheitszustand  war  friiher  gut. 
Er  war  normal  veranlagt  und  besorgte  seine  Arbeit  gut.  Keine 
schiidlichen  Gewohnheiten  in  der  Anamnese  zu  erwahnen.  Vor 
ungefahr  6  Jahren,  also  im  Alter  von  68  Jahren,  scheint  die  jet- 
zige  Krankheit  allmahlich  begonnen  zu  haben.  Sie  fing  mit  einer 
Veranderung  des  Gemiits  an.  Der  Kranke  wurde  heftig  und  miss- 
trauisch.  Eine  Ursache  zu  dieser  Vcriinderung  war  nicht  zu  erkla- 
ren.  Das  Gedachtnis  fing  an  schlechter  zu  werden,  und  es  wurde 
ihm  schwer  die  richtigen  Worte  zu  finden.  Seit  zwei  Jahren  sind 
nun  sowohl  das  Sprachvermogen  wie  das  Schreibvermogen  des  Kran- 
ken  aufgehoben.  Auch  das  Auffassungsvermogen  ist  seit  dieser  Zeit 
erloschen.  Er  konnte  nicht  mehr  verstehen,  was  zu  ihm  gesagt  wurde, 
konnte  die  Situation  nicht  erfassen.  In  der  letzten  Zeit  ist  er  auch 
nicht  mehr  im  Stande,  sich  selbst  zu  helfen.  Er  kann  weder.selbst 
speisen,  noch  sich  ankleiden  oder  sich  in  der  Wohnung  zurecht 
finden.  Ist  auch  unsauber  geworden.  Er  ist  nicht  gewalttatig  aber 
reizbar  und  unruhig. 

St.  pr.  "/s  1913.  Der  Patient  ist  kriiftig  gebaut,  die  Muskulatur 
ist  schlaff.  Temperatur  afebril.  Der  Puis  regelmassig;  Frequenz 
und  Spannung  normal.  Der  Urin  ist  frei  von  Eiweiss  und  Zucker. 
An  den  veg.  Organen  ist  nichts  Abnormes  zu  bemerken.  Nerven- 
system:  Die  Pupillen  sind  klein,  reagieren  etwas  trage.  Die  Augen 
koordiniert.     Patellar-  und  andere  Reflexe  ohne  Veranderung. 

Es  ist  beinahe  unmbglich,  eine  genaue  Untersuchung  vorzuneh- 
men,  weil  der  Patient  dabei  sehr  unruhig  wird  und  sich  widersetzt. 
Sonst  sitzt  er  meistens  still  und  ist  ruhig.  Der  Gesichtsausdruck 
ist  ziemlich  schlaff  und  ausdruckslos.  In  Gesicht  und  Zunge  sind 
keine  Lahmungen  bemerkbar.  Der  Kranke  geht  ohne  Schwierigkeit 
und  ohne  Lahmung.  Den  rechten  Arm  bewegt  er  nicht  gern,  ob- 
gleich    derselbe    nicht    gelahmt  ist.     Er  lasst  ihn  meistens  zur  Seite 
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herabhangen,  und  die  Hand  ist  oft  blaurot  und  geschwollen.  Er 
fasst  jedoch  ordentlich  mit  derselben  an  und  versteht  sie  zu  ge- 
brauchen.  Er  geht  oft  unruhig  im  Zimmer  herum,  er  off  net  die 
Tiire,  nimmt  einen  Schliissel,  schliesst  eine  Schublade  auf  oder  zu, 
geht  bin  und  nimmt  seinen  Hut,  setzt  denselben  auf  den  Kopf  und 
will  die  Aussentiir  offnen  und  hinausgehen.  Dies  besonders,  wenn 
er  bei  der  Untersuchung  alteriert  wird.  Er  reagiert  auf  Ansprache 
und  das  Gehor  scheint  soweit  es  moglich  ist  es  zu  priifen,  nicht 
wesentlich  herabgesetzt  zu  sein.  Eine  Frage  oder  eine  Ermahnung 
scheint  er  gar  nicht  zu  verstehen,  weder  wenn  sie  miindlich  noch 
wenn  sie  schriftlich  gegeben  wird.  Meistens  verharrt  er  in  vollstan- 
digen  Stillschweigen.  Wenn  er  ein  bischen  unruhig  wird,  sagt  er 
hauptsachlich  ein  einziges  Wort  »Fanits»,  das  ungefahr  idiotisch  be- 
deutet.  Manchmal  wird  daraus  das  Wort  »Sanits>^  Dies  Wort  ist 
die  Antwort  auf  jede  Frage,  die  man  ihn  richtet.  Wird  er  unruhiger 
wiederholt  er  dasselbe  Wort  unaufhorlich.  Ist  er  bei  guter  Laune, 
lacht  er  und  sagt  »Ka,  ka,  ka». 

Der  Kranke  kann  die  ganze  Situation  gar  nicht  beurteilen.  Der 
Besuch  der  Frau  und  der  Kinder  scheint  ihn  wenig  zu  interessieren. 

^^6.  Der  linke  Fuss  ist  geschwollen,  zeigt  eine  Lymphadenitis. 
Temperatur  88,4. 

^''.  G.     Incision  und  Tamponade.     Temp.   39. 

^^'6.     Der  Zustand  besser. 
/e.     Der    Pat.    hat  heute  Atembeschwerden.     Rhonchi   in   beiden 
Lungen. 

"  /'6.     Am  linken  Fuss  ein  Paar  nekrotische  Flecken.     Albumin. 
/e.     Plotzliche  Verschlimmerung.     Kleiner  Puis.     Temperatur  39. 

Die  Section  wurde  am  "  e  vorgenommen.  In  den  Lungen  hy- 
post.  Pneumonie.  Endarteritis  in  den  grosseren  und  kleineren  Ge- 
fassen.  Das  Gehirn  zeigte  keine  paralytischen  Veranderungen.  Der 
linke  Temporallappen  zeigte  eine  bedeutende  Athrophie  in  den  vor- 
deren  Teilen,  das  Volumen  dort  kaum  ein  Drittel  der  Grosse  des 
normal  aussehenden  rechten  Lappens.  Die  Arterien  der  Gehimbasis 
und  der  Foss.  Sylv.  stark  arteriosclerotisch.  Das  Gehirn  wurde  in 
Formalin  und  zum  Teil  in  Chrom  gehartet,  in  Frontalschnitte  zerlegt 
und  nach  KULSCHITSKY  gefiirbt.  Kleinere  Schnitte  wurden  mit  den 
gewohnlichen  Zellfarbungs    und   Gliamethoden  untersucht. 

Der  erste  hier  abgebildete  Schnitt,  (Fig.  l),  ist  durch  die  vorderste 
Spitze  des  linken  Temporallappens  gezogen  und  trifft  den  hintersten  Teil 
des  Frontallappens.  Man  sieht  hier  also  die  3  Frontalgyri,  Orbitalgyri 
und  Gyr.  rectus,  Traetus  oLfact,  Gyr.  uncinatus  und  der  Schnitt  geht 
durch  das  Cornu  anterius  des  Seitenventrikels.  In  dem  Temporalpol 
erblickt  man  den  Gyr.  temp.  1  und  2.  Sofort  in  die  Augen  fallend 
ist  die  hochst  bedeutende  Verschmiilerung  des  Temporalpols,  der 
Durchmesser  ist  wohl  kaum  ^/a  des  normalen.  Diese  bedeutende 
Athrophie  scheint  durch  die  Degeneration  des  dortigen  allgemeinen 
Hirngewebes  bedingt  zu  sein.  Weder  zentrale  noch  radiare  Markfasem 
lassen  sich  dort  farben.  Nur  ein  Saum  von  dem  tangentialen  Fasernge- 
flecht    ist    gefarbt.     Die  beiden  Gyri  sind  ausserst  schmal,  der  erste 
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langer,    der  zweite  sehr  kurz,  schlangenzungenahnlich,  uxid  das  Mark 
ist  fadenschmal. 

Von  dem  Frontallappen  sieht  man  den  hintersten  Teil  der  3:ten 
Stirnwindung,  also  die  BROCAsche  Stelle  wie  es  scheint  von  normaler 
Konfiguration  und  Farbung.  Auch  an  Schnitten,  die  weiter  vorne 
in  den  Frontallappen  fallen,  ist  keine  Degeneration  des  F3  zu  be- 
merken.  Dagegen  tritt  in  den  Gyr.  front  1  und  2  eine  deutliche 
VerschmJilerung  der  Rinde  zu  Tage,  wahrend  des  Mark  sich  farben 
liisst  und  eine  normale  Strahlung  zeigt.  In  der  beginnenden  Insula- 
formation  im  Gyr.  rect.  und  in  den  orbitalen  Gyri  scheint  sich  eine 
gewisse  Lichtung  im  Bereieh  der  Markstrahlung  zu  finden.  In  den 
Ganglien  und  in  der  Caps,  interna  und  externa  ist  alles  normal. 

Weiter  kaudalwarts  (Fig.  2),  im  Bereieh  des  Nerv.  opticus  sieht 
man  schon,  wie  die  Markfarbung  in  der  aussersten  Spitze  des  Gyr.' 
temp.  1  anfangt,  wahrend  der  Gyr.  temp.  2  immer  noch  vollstandig 
degeneriert  ist.  Der  Gyr.  rect.  zeigt  noch  immer  ein  lichtes  Aus- 
sehen.  Auch  die  Insulafiirbung  ist  unvollstiindig.  Dagegen  ist  der 
Fasc.   uncinatus  gut  gefiirbt. 

In  den  Schnitten  aus  der  Gegend  des  Chiasma  sind  die  In- 
sula und  Caps,  externa  normal.  Hier  fangt  nun  der  Gyr.  temp.  1 
an  etwas  kraftiger  zu  werden  und  zeigt  eine  Rinde  von  relativ  bei- 
nahe  normaler  Breite.  Das  Mark  ist  dort  noch  sehr  schmal,  lasst 
sich  aber  in  der  ausseren  Halfte  des  Gyrus  deutlich  farben. 

Der  Gyrus  To  ist  ausserst  schmal,  nur  ^/'^  der  Breite  des  Gyr.  Ti 
und  ohne  Tendenz  fiir  Farbbarkeit.  Der  Gyr.  T3  beginnt  hier 
zum  Vorschein  zu  kommen;  auch  dieser  zeigt  keine  Farbbarkeit.  Et- 
was weiter  riickwarts  in  der  Hohe  des  Nucleus  amygdalae  (Fig.  205 
Edinger),  zeigt  der  Ti  deutlich  gefiirbte  radiirende  Markfasern. 
Der  Gyrus  ist  weiterhin  schmal,  zungenjihnlich,  zeigt  aber  in  den 
ausseren  Teilen  ziemlich  normale  Proportion  zwischen  Rinde  und 
Mark.  In  den  inneren  Teilen  lasst  sich  ein  fadenformiger  Mark 
farben.  Der  T2  ist  immer  noch  fadenschmal  unfarbbar.  An  der 
Basis  des  T3  strahlt  hier  ein  Blind  el  von  gefarbten  Markfasern  von 
der  unteren  Insulabucht  her  hinein  und  breitet  sich  nach  der  Gegend 
des  Amygdalae  aus.  (Comm.  anterior  und  fasc.  uncinat.)  In  der 
unteren  Insulabucht  bemerkt  man  aber,  dass  die  Fasern,  die  vom  Ti 
nach  dem  Insulagebiet  hinziehen  in  grosser  Ausdehnung  unterge- 
gangen  sind. 

Oberhalb  der  Insula  treten  nun  Gyri  aus  der  Zentralgegend  her- 
vor.  Die  unteren  Telle  zeigen  normales  Aussehen.  Die  oberen  zei- 
gen  auch  hier  wie  in  der  Frontalgegend,  eine  deutliche  Verschma- 
lerung  der  Rinde.  Wenn  man  etwas  weiter  kaudalwarts  kommt, 
durch  den  hinteren  Teil  des  Amygdalae  und  den  vordersten  Teil  des 
Pes  pedunculi,  ist  der  Temporallappen  noch  immer  sehr  atrophisch 
mit  zungenahnlichen  Gyri.  Der  Gyr.  temp  1  ist  aber  nun  in  seiner 
ganzen  Ausdehnung  bis  in  die  Corona  radiata  hinein  mit  gesunden 
Markfasern  versehen.  Kraftigere  Markfasern  ziehen  hier  auch  nach 
dem  Gyr.  temp.  3  hin;  die  ausseren  Telle  desselben  aber,  wie  auch 
die    Gyr.  lingualis    und    hippocampi    zeigen  erhebliche  Lichtung  der 
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Fasern.  Der  Gyrus  T3  ist  noch  ganz  degeneriert.  Ein  Schnitt,  der 
durch  die  vorderste  Spitze  des  Cornu  Ammonis  geht.  zeigt,  dass  der 
Gyr.  temp.  1  jetzt  normal  geworden  ist  und  dass  der  Gyr.  temp.  3 
starker  und  besser  farbbar  ist,  wiihrend  der  Gjt.  2  unverandert  ist. 
Weiter  kaudalwarts  wo  der  Schnitt  durch  das  Ammonshorn  und 
die  vordere  Spitze  des  Pons  geht,  zeigt  nun  der  ganze  Temporal- 
lappen  eine  normale  Konfiguration  und  Farbung  mit  Ausnahme  einer 
gewissen  Lichtung  der  Fasern  in  den  unteren  Teilen  der  Corona 
radiata.  Eine  iihnliche  Lichtung  sieht  man  noch  in  der  Gegend 
des  hintersten  Teiles  des  Hinterhornes.  Weiter  riickwarts  in  dem 
Parietal-  und  Occipitallappen  ist  die  Farbung  der  Fasern  eine  nor- 
male.    Die  rechte  Hemisphare  ohne  Veranderung. 

Im  nun  beschriebenen  Fall  handelt  es  sicb  um  einen  arte- 
riosclerotischen  Mann,  bei  dem  allmahlich  eine  zunehmende 
Schwierigkeit  des  Wortfindens  und  auch  eine  Abschwach ung 
des  Intellekts  eintritt.  Mit  72  Jahren  tritt  eine  fast  vollstan- 
dige  Aufhebung  des  Sprachvermogens  und  Wortvertstandnis- 
ses  ein  sowie  auch  des  Schreibens-  und  Schriftverstandnisses. 
Xur  ein  einziges  Wort  »fanits'>  war  das  Uberbleibsel  des  Wort- 
vorrates.  Wegen  der  zunehmenden  Demenz  war  eine  nahere 
Priifung  der  Aphasie  unmoglich.  Auch  eine  gewisse  Schwache 
oder  vielleicht  Apraxie  des  rechten  Armes  zeigte  sicb  wahrend 
der  ganzen  Krankheit.  Zu  Erklarung  der  voUstandigen  mo- 
torischea  und  sensorischen  Aphasie  finden  wir  ausgiebige 
Veranderungen.  die  vor  allem  im  linken  Temporallappen  ihren 
Sitz  haben.  Wir  iinden  eine  fast  vollstandige  Degeneration 
des  Gyr.  temp.  1  in  der  vorderen  Pole;  eine  komplette  Dege- 
neration des  Gyr.  temp.  2  bis  in  die  Hohe  der  Ammonsforma- 
tion,  und  eine  ziemlicb  starke  Degeneration  der  vorderen 
Halfte  des  Gyr.  temp.  3.  In  der  Hohe  des  Xucl.  Amygdalae 
ist  der  Gyr.  1  annabernd  normal. 

Wenn  man  zum  hinteren  Teil  des  Ammonshorns  und  vorde- 
ren Teil  des  Pons  kommt,  ist  der  Temporallappen  wieder  nor- 
mal. Die  Degeneration  ist  also  auf  die  vordersten  Teile  des 
Temporallappens  beschrankt. 

Der  Gyr.  front  3  ist  normal,  wenn  man  von  den  orbitalen  Teilen, 
die  vielleicht  teilweise  in  das  Gebiet  der  patologischen  Verander- 
ungen  gehoren.  absieht.  Dort  ist  njlmlich  eine  gewisse  Lichtung 
unter  den  Markfasern  auffindbar.  Dagegen  ist  eine  deutliche  Ver- 
schmalerung  der  Rinde  des  Gyr.  front  1  und  2,  sowie  auch  der 
entsprechenden    Teile    der  Zentralwindungen  vorhanden,  durch 
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deren  Degeneration  die  Schwache  der  rechten  Hand  wohl  ihre 
Erklarung  findet.  In  der  Insula  und  den  Ganglien,  der  Cap- 
sula  interna  und  externa  scheinen  keine  Veranderungen  vorzu- 
liegen. 

In  der  Gefassen,  besonders  denen  der  Fossa  Sylvii  sinistra, 
fanden  sich  hociigradige  Sclerose  und  Trombozierungen  und 
die  bedeutende  Athrophie  der  Temporal-  und  Frontallappen 
lasst  sich  wohl  durch  diese  Sclerose  erklaren.  Ein  RamoUi- 
tionsherd  lasst  sich  nirgends  finden.  Es  ist  eine  allmahlich 
fortschreitende  Athrophie,  die  teils  das  Mark,  teils  die  Rinde 
betrifft. 


Fall  2.     A.  L.      45  Jahre  alt.     Forstmeister. 

Der  Vater  starb  mit  65  Jahren  an  einem  Schlaganfall.  Soust 
liegt  in  hereditarer  Beziehung  nichts  vor.  Der  Patient  war  immer 
etwas  absonderlich,  bat  aber  sein  Abiturienten-  und  Forstmeisterexamen 
abgelegt.  Er  ist  verheiratet,  hat  2  Kinder.  Lues  wird  negiert,  dagegen 
hat  er  die  letzten  Jahre  viel  Alkohol  genossen.  Die  jetzige  Krank- 
heit  hat  sich  allmahlich  entwickelt.  In  den  letzten  Jahren  ist  er 
ofters  von  epileptiformen  Anfallen  befallen  worden.  Nach  jedem  An- 
fall  wurde  die  Gemutsstimmung  abnorm  verandert  und  das  Gedacht- 
nis  wurde  schlecht.  Im  Miirz  1909  kam  er  ins  Krankenhaus.  Der 
Zustand  wechselte  taglich.  Einige  Tage  war  er  ganz  desorientiert. 
Er  fabulierte  dann  lebhaft.  Die  Erinnerung  fiir  jiingst  Yergangenes 
war  sehr  schlecht.     Alterer  Sachen  erinnerte  er  sich  gat. 

St.  pr.  1909   ^V4. 

Der  Kranke  ist  kraftig  gebaut.  Gesichtsfarbe  etwas  cyanotisch. 
Die  Temporalarterien  sind  sclerotisch.  An  der  Hertzspitze  systoli- 
sches  Gerausch.     Die  Leber  ist  vergrossert. 

Nervensystem :  Die  Pupillen  reagieren  gut.  Deutlicher  Zungen- 
und  Handetremor.  Betreffs  Sprache  und  Schrift  nichts  abnormes 
zu  bemerken.     Keine  Parese.     Die  Pat.  refl.  lebhaft. 

Der  Kranke  ist  ruhig,  ziemlich  interessiert.  Meistens  ohne  Be- 
schaftigung.  Er  liest  noch  die  Zeitung,  beantwortet  ordentlich  die 
an  ihn  gerichteten  Fragen,  ist  derzeit  gut  orientiert.  Die  erinner- 
ungsbefunde  fur  neue  Eindriicke  sind  sehr  wechselnd,  gewisse  Tage 
ziemlich  befriedigend.  Andere  Tage  weiss  er  gar  nicht,  wie  lange 
er  im  Krankenhaus  gewesen,  erinnert  sich  nicht  an  den  Geburtstag 
seines  Sohnes,  weiss  nicht,  was  er  eben  gegessen  hat,  dass  seine 
Frau  bei  im  war  u.  s.  w. 

Er  hat  eine  Verstandnis  fiir  seine  Krankheit,  weiss  z.  B.  dass  er 
»Hirnblutung'5'  oder  Anfalle  gehabt  hat.  Er  beantwortet  formell  ge- 
ordnet  und  klar  die  an  ihn  gerichteten  Fragen,  aber  aussert  sich 
ziemlich  knapp.     Keine  Sprachstorungen. 

^V4.  Der  Patient  hatte  heute  morgen  ganz  unbehindert  sprechen 
konnen.     Urn     10     Uhr    v.     m.    wurde    bemerkt,  dass  er  hochgradig 
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aphasisch  war.  Er  konnte  nur  einige  Worte  hervorbringen  z.  B. 
»ich  weiss  nicht'',  »ich  kann  Dicht»,  und  fuhr  dann  fort,  eine  Reihe 
ganz  unverstandlicher  Silben  zu  iiussern  »ich  weiss  nicht  haug,  gang, 
laggos,  svaoss,  spaoss,  vaoss,  laoss».  Er  kann  gar  nicht  auffassen, 
was  man  zu  ihm  sagt,  auch  nicht,  was  man  ihm  vorschreibt.  Keine 
schwerere  Parese,  niir  eine  gewisse  Schwache  und  Unsicherheit  in 
dor  rechten  Hand.  Er  ist  unruhig,  will  unaufhorlich  aus  dem  Bett,  in 
dem  Korridor  spazieren  gehen,  wird  heftig  gegen  die  Pflegerin.  Tem- 
peratur  38. 

^^/s.  Fortwahrend  hochgradige  Aphasie.  Der  Patient  kann  nur 
ein  paar  Worte  hervorbringen.  Er  fasst  das  Gesprochene  ein  wenig 
besser   auf. 

^^/9.  Der  Pat.  bekam  heute  einen  Anfall  epileptiformer  Art  mit 
Krampf  hauptsachlich  in  der  linken  Korperhalfte.  Babinski  pes., 
links  Albumin. 

"^,9.     Parese  der  linken  Korperhalfte.    Der  Patient  sehr  beuommen. 
Vio.     Der  Puis  schlecht.     Temperatur  39. 
Vio.     Exitus. 

Section.  '',  lo.  Bedeutende  Pachymeningitis  interna  mit  frischer 
Blutung  iiber  der  rechten  Hemisphare.  Die  Gefasse,  besonders  die 
Arterien  der  Sylwischen  Grube  stark  sclerosiert.  Starker  Schrumpf- 
ungs-  und  Rammollitionsprozess  in  der  linken  Hemisphare  von  Tem- 
poralpol  an  bis  an  den  Occipitalpol,  hauptsachlich  im  Bereich  eines 
2-fingerbreiten  Streifen.  Die  Windungen  sind  hier  ausserst  schmal, 
eingesunken  im  Verhaltnis  zu  der  iibrigen  Oberflache  des  Temporal-, 
Parietal-  und  Occipitallappens.  Die  Ausdehnung  der  geschrumpften 
Partie  entspricht  an  der  Oberflache  hauptsachlich  dem  veranderten 
Bezirk  auch  im  Fall  3,  welcher  an  Figur  auch  deutlich  zu  beobachten 
ist.  Am  Durchschnitt  sieht  man  die  Gehirnmasse  hier  in  grosser  Aus- 
dehnung erweicht,  von  schmutzig  gelbroter  Farbung  und  ganz  ver- 
wischter  Zeiehnung.  Das  Gehira  wurde  in  Formol  und  in  Chrom 
fixiert. 

Der  linke  Frontallappen  zeigt  weder  irgendwelche  makroskopische 
noch  mikroskopische  pathologische  Veriinderungen.  In  den  Schnit- 
ten.  die  durch  die  Spitze  des  linken  T-Lappens  gefiihrt  sind,  tritt 
eine  schwere  Zerstorung  hervor,  die  dort  mehr  als  die  aussere  Halfte 
des  Gyr.  Ti  betrifft,  sowohl  in  der  Rinde  wie  im  Mark.  Man  sieht 
auch,  wie  ein  Teil  der  Fasern,  die  am  unteren  Rand  der  Insula  vor- 
beiziehen,  (Fasc.  uncin.),  nicht  langer  fiirbbar  ist.   (Fig.  a.) 

In  den  Schnitten,  die  durch  den  vorderen  Teil  des  Striatums  ge- 
fiihrt sind  (Fig.  b),  findet  sich  eine  weitgehende  Zerstorung  im  lin- 
ken Temporallappen.  Der  Gyr.  temp.  1  ist  ganz  und  gar  mazeriert 
und  nimmt  gar  keine  Farbung  an.  Vom  Gyr.  Temp.  2  ist  nur  im 
unteren  Abschnitt  die  Rinde  und  an  der  Grenze  desselben  ein  fa- 
denschmaler  Saum  des  Marks  erhalten.  Die  obere  Halfte  des  Gyrus 
ist  ganz  zerstort.  Der  Gyr.  T3  zeigt  keine  deutlichen  Veranderungen. 
Die  Insula,  Caps.  int.  und  ext.  und  der  Linsenkern  scheinen 
unverandert  zu  sein.     Ebenso  die  Gyri  centrales. 

Weiter    kaudalwarts,    durch  das  retrolenticulare  Gebiet  findet  sich 
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eine  hochst  bedeutende  Zerstorung  im  Temporallappen  (Fig.  c).  Der- 
selbe  hat  eine  starke  Schrumpfung  erfahren.  Besonders  hochgradig 
ist  die  Zerstorung  der  ganzen  Faserstrahlung  des  T-Lappens.  In 
den  Gyr.  temp.  1  und  2,  die  nur  als  zwei  schmale  Zungen  erschei- 
nen  ist  der  Gewebszerfall  nahezu  vollstandig,  und  das  Marii  lasst 
sich  gar  nicht  mehr  farben.  Im  unteren  Temporalgyrus  ist  die  Rinde 
wie  das  Mark  zum  grossten  Teil  erhalten.  Diese  Zerstorung  im 
Temporallappen  setzt  sich  noch  weiter  kaudalwiirts  fort.  In  der  Hohe 
des  Ammonshornes  und  Pes  pedunculi  (Fig.  d)  ist  die  Schrumpfung 
der  linken  Hemisphare  eine  hochst  bedeutende  und  die  Degeneration 
umfasst  besonders  die  beiden  oberen  Temporalgyri.  Die  Degenera- 
tion erstreckt  sich  noch  weiter  kaudalwarts  bis  in  den  hinteren  Teil 
des  Occipitallappen,  wo  ein  trianguliirer  Raum  in  der  ausseren  Con- 
vexitat  zwischen  der  Fissura  Temp.  1  und  3  ganz  und  gar  dege- 
neriert  ist.  (Fig.  e.)  Die  Gegend  der  Fissura  calcarina  dagegen  ist 
intact.     Die  rechte  Hemisphare  ohne  Veranderung. 


Der  nun  beschriebene  Fall  handelt  also  von  einem  45-jahr- 
igen  nicht  luetischen,  dem  Alkoholgenuss  ergebenen  Manne, 
der  mehrere  apoplektoider  epileptiform  e  Anfalle  durchgemacht 
hat,  und  bei  dem  sich  seit  Marz  1909  eine  allmahliche  geistige 
Triibung,  Desorientirtheit  und  Fixationsschwache  gezeigt  hat. 
Am  ^^4  1909  wurde  er  plotzlich  nahezu  total  aphasisch  so 
wohl  motorisch  wie  sensorisch.  Auch  Schreibvermogen  und 
Auffassung  des  Geschriebenen  waren  verloren.  In  der  ersten 
Zeit  seigte  er  paraphasische  Logorrhe.  Dazu  hatte  der  Pat. 
eine  gewisse  Parese  des  rechten  Arms.  Infolge  der  zunehmenden 
Demenz  der  Pat.  war  jede  feinere  Prtifuug  der  Aphasie  aus- 
gesehlossen.  Eine  wesentliche  Besserung  trat  nicht  ein  und 
nach  einem  ernsteren  epileptiformen  Anfall  starb  der  Pat.  am 
Vio  1909,  also  beinahe  G  Monate  nach  dem  Einsetzen  der 
Aphasie.  Der  Exitus  war  offenbar  durch  die  bei  der  Section 
gefundene  rechtsseitige  pachymeningitische  Blutung  verur- 
sacht.  ^Varscheinlich  sind  auch  friihere  ahnliche  Anfalle  da- 
durch  verursacht  worden.  Die  KoRSAKOFFahnliche  Deinenz 
muss  wohl  aus  der  Alkohol-Anamnese  hergeleitet  werden.  Je- 
doch  ist  in  der  Literatur  ein  Fall  mit  solchen  Symptomen  bei 
herdformiger  Erkrankung  des  Schlafenlappens  beschrieben. 

Fiir  die  Erklarung  der  Aphasie  finden  wir  die  grosse  Dege- 
neration im  linken  Temporallappen,  eine  Degeneration  welche 
die  beiden  obersten  Temporalgyri  durch  der  ganzen  Temporal- 
lappen umfasst.  Dazu  die  Degeneration  der  hinteren  Telle  der 
Insularegion  und  des  opercularen  Teiles  der  Zentralgyri.     Fiir 


TOTALE   APHASIE    BEI   HERD   IM   TEMPORALLAPPEN.  499 

die  Erklariing  der  Parese  des  recliten  Armen  haben  wir  Ver- 
anderungen  im  Zentralgyrus. 

Von  ganz  besonderem  Interesse  ist  nocb  der  Zerstorungsherd 
im  linken  Occipitallappen  und  dessen  Zusammenhang  mit  den 
klinischen  Zeichen  der  totalen  Alexie  und  wahrscbeinlich  auch 
der  Agraphie.  Die  Untersuchung  der  letzteren  ist  jedoch  un- 
zuverlasslich  infolge  der  Parese  der  recbten  Hand. 

Indessen  scbeint  aucb  bier  eine  tiefe  Zerstorung  des  comme- 
morativen  Lesezentrums  geeignet  das  Scbreibvermogen  aufzu- 
beben,  obne  dass  eine  Veranderang  im  Frontallappen  vorliegt. 
Also  nur  durcb  die  Verlegung  der  Verbindungsbabnen.  Ein 
zweiter  Fall,  den  icb  unten  erwabne,  bestatigt  diese  An- 
nabme. 

Dieser  Fall  scbeint  ja  aucb  dabin  zu  deuten,  dass  eine  to- 
tale  Aphasie  durcb  einen  grossen  Temporalberd  bedingt  sein 
kann.  Die  grosse  Ausbreitung  des  Herdes  in  diesem  Falle  und 
die  relativ  kurze  Dauer  der  Krankbeit  lasst  es  nicbt  als  ganz 
ausgesehlossen  ersebeinen,  dass  nicbt  aucb  tiefere  Babnen  in 
der  binteren  Teilen  der  Capsula  interna  und  benacbbarte  Be- 
zirke  im  Parietallappen  durcb  die  Nabe  des  Herdes  funktionell 
gescbadigt  worden  sind,  wenn  dies  aucb  nicbt  anatomiscb 
nacbweisbar  ist. 

Nun  gibt  es  aber  eine  ganze  Reibe  von  Fallen,  wo  sicb, 
trotz  Veranderungen  im  WERNiCKEscben  Gebiet,  docb  nur  sen- 
soriscbe  und  keine  motoriscbe  Apbasie  vorfand,  oder,  wenn 
sicb  eine,  Storung  des  motoriscbe  Sprecbaktes  einstellte,  es 
nur  eine  gelinde  Parapbasie  war. 

Es  waren  solcbe  Falle,  die  Bastian,  wie  erwabnt,  dazu  be- 
wogen,  seine  Hypotbese  von  dem  innigen  Zusammenbang  der 
motoriscben  und  sensoriscben  Apbasie  fallen  zu  lassen. 

Dies  Verbalten  macbt  aucb  Liepmann  bedenklicb  in  der  Er- 
klarung,  wesbalb  in  seinem  Fall  11  totale,  in  den  Fallen  12 
und  13  nur  geringe  motoriscbe  Apbasie  entstand. 

Beide  sind  der  Ansicbt,  dass  in  den  Fallen,  wo  nur  partielle 
Apbasie  entstand,  der  recbte  gesunde  Temporallappen  als  vi- 
kariierender  Faktor  einsetzte.  Bei  grossen  doppelseitigen  Her- 
den  wiirde  nacb  ibrer  und  aucb  Oppenheims  Ansicbt  immer 
eine  totale  Apbasie  ensteben.  Wenn  icb  nun  meine  und  die 
oben  aus  der  Literatur  erwabnten  Falle  durcbgebe,  iinde  icb 
die  Tatsacbe,  dass  es  sicb  in  den.  Fallen,  wo  eine  totale  Apba- 
sie existierte,  urn  sebr  grosse  oder  wenigstens  sebr  tiefe  Herde 
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gehandelt  hat,  welche  die  tiefen  Verbindungsbahnen  zwischen 
Temporallappen  und  Frontallappen  ladiert  oder  verlegt  haben. 
Dagegen  finde  icb  in  den  Fallen  die  keine  motorische  Apha- 
sie  oder  nur  eine  geringe  Paraphasie  zeigten,  das  die  Herde  im 
Temporallappen  nur  klein  oder  jedenfalls  nur  oberflachliche 
waren,  von  denen  angegeben  wurde,  dass  sie  nur  die  Rinde  i 
in  Mitleidenschaft  zogen. 

Aus  Lennmalms  erwahnte  Arbeit  zitiere  ich.  hier  einige  dies- 
beztigliclie  Falle. 

Fall  2.     Obs.  von  Giradeau,  Eevue  de  Med.  1882. 

Klinische  Symptome:  Vollstandige  sensorische  Aphasie  und 
Paraphasie.  Die  Obduktion  zeigte  ein  Sarcom  ira  hinteren' 
Teil  vom  Ti  und  T-^.  Es  affizierte  indessen  eigentlich  nur  die 
Rinde. 

Fall  9.     Obs.  von  Riedel. 

Klinisch  vollstandige  sensorische  Aphasie  und  dazu  deut- 
liche  Paraphasie  und  Paragraph  ie. 

Bei  der  Section  war  der  obere  Teil  des  Tj  in  der  ganzen 
Rindensuhstanz  in  eine  gelbe  Masse  veiwandelt.  Das  Mark 
weicher  als  normal.     Gyrus  angularis  auch  angegrifFen. 

Fall  10.     Obs.  von  Amidon.     Med.  Record,  1884. 

Klinisch  hauptsSchlich  eine  bedeutende  Paraphasie.  Bei  der 
Section  ein  Erweichungsherd  in  der  Rinde  von  T^ 

Fall  14.     Obs.  von  Monakow,  Arch.  f.  Psych.  Bd  14. 

Klinisch  vollstandige  sensorisches  Aphasie.  Konnte  sich 
leidlich  ausdrticken. 

Bei  der  Section  eine     Zyste  im  T^  linJcs. 

Fall  17.     Obs.  von  Sepilli.     1886. 

Klinisch  vollstandige  sensorische  Aphasie  und  dazu  bedeu- 
tende Paraphasie. 

Bei  der  Section  Icortihaler  Herd  im  Ti,  T-i  und  T3. 

Fall  54.     Obs.  von  Chauffard,  Revue  de  Med.  1881. 

Klinisch  vollstandige  sensorische  Aphasie  und  Paraphasie. 

Bei  der  Section  u.  a.  Herd  im  Ti  und  T2,  der  nur  die  Rinde 
affizierte. 

Diese  nun  beschriebenen  Falle,  welche  klinisch  sensorische 
Aphasie  und  noch  vorhandenes  aber  beeintrachtiges  Sprachver- 
mogen  und  Paraphasie  aufwiesen  zeigten  alle  bei  der  Section  nur 
Veranderungen  in  der  Rinde,  also  oberflachliche  Zerstorungen 
des  Temporallappens.  Von  der  Zyste  in  dem  Fall  14  ist  wohl 
auch  anzunehmen,  dass  dieselbe  keine  tiefen  Zerstorungen  ver- 
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ursacht  hat.  Die  tiefen  Verbindungsbahnen  zwischen  Tempo- 
rallappen  und  Frontallappen  scheinen  nirgends  zerstort  zu  sein. 

Leider  gibt  es  jedoch  ein  paar  Falle,  die  keine  so  eindeutige 
Erklarung  zulassen.  Es  sind  besonders  die  Falle  8  und  11 
in  Lenxmalms  Bericht.  Den  Fall  8  iindet  man  in  Wernickes 
*Der  aphasische  Symptonikomplex»  naher  beschrieben,  den  Fall 
11  von  Broadbext  in  Lancet,  1878  Vol.  1  p.  312.  Im  Fall  11 
ist  wieder  eine  voUstandige  sensorische  Aphasie  mit  einer  Pa- 
raphasie  kombiniert.  Bel  der  Section  fand  sich  hier  ein  gros- 
ser Erweichungsberd,  der  Pi,  Gyr.  supramarg.,  ang.,  Ti  und  To 
umfasste.  Xach  d.  0.  wlirde  man  ja  zu  erwarten  baben,  dass 
bei  diesem  grossen  Herd  ein  wirklicher  Verlust  der  motor- 
ischen  Sprache  eingetreten  ware.  Aber  in  diesem  Fall  ist  zu 
bemerken  dass  die  Angaben  liber  den  Grad  der  Zerstorung  im 
Temporallappen  unvollstandig  sind,  und  auch,  dass  der  ganzc 
Krankheitsverlauf  nur  5  Wochen  betrug.  Wabrend  dieser  kur- 
zen  Zeit  konnen  wohl  kaum  alle  Spuren  des  Wortvorrats  ge- 
tilgt  sein. 

Wernickes  Fall  bandelt  von  einer  senil  dementen  Frau,  die 
eine  sensorische  Aphasie  zeigte.  Der  Sprachschatz  war  gering, 
doch  bestand  keine  wirkliche  motorische  Aphasie,  dagegen  eine 
deutliche  sensorische  Aphasie. 

Die  Section  ergab,  dass  die  ganze  erste  Schlafenwindung, 
der  Ursprung  der  zweiten,  und  der  dussere  Teil  des  Ldngs- 
verJaufes  derselben  in  einen  weissgelben  Brei  verwandelt  war. 

In  diesem  Falle  sollte  man  bei  der  schweren  lange  beste- 
henden  Zerstorung  des  Ti  m.  E.  eine  totale  Aphasie  erwartet 
haben.  Dass  eine  solche  nicht  vorlag,  scheint  mir  dahia  zu 
deuten,  dass  auch  noch  benachbarte  Telle  des  T-Lappens  die 
Sprachfunktion  aufrecht  erhalten  konnen.  In  diesem  Falle 
also  die  noch  bestehenden  tieferen  Fasern  des  To,  von  welcher 
Windung  nur  die  ausseren  Fasern  zerstort  waren. 

Ich  mochte  zum  Schluss  einen  mit  dem  letzgenannten  in 
gewissem  Grade  vergleichbaren  Fall,  den  ich  eben  untersucht 
habe,  kurz  beschreiben. 

Fall  S.     J.  E.  H.      53  Jahre  alt,  Apotheker. 

Der  Patient  war  friiher  immer  gesund.  Lues  wird  verneint.  Al- 
kohol  scheint  in  ziemlich  hohem  Grade  genosseii  worden  zu  sein. 
Die  jetzige  Krankheit  hat  sich  allmahlich  entwickelt.  Sic  zeigte  sich 
zuerst  darin,  dass  er  die  Apotheke  vernachlassigte.  Das  Gedachtnis 
wurde    schlecht      Er    konnte   seine  Arbeit  nicht  ausfiihren,  brauchte 
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Stunden,  um  ein  Rezept  zu  expedieren.  Er  kopierte  fehlerhaft» 
konnte  Rezepte  nicht  per  Telephon  entgegennehmen  uud  die  Me- 
dizinflaschen  Bicht  signieren.  Am  ^  h  1918  kam  er  ius  Kranken- 
haus. 

St.  pr.  Das  Herz  vergrossert,  Puis  unregelmassig,  systolisches  Ge- 
rfiusch.  Leber  etwas  vergrossert.  Odem  in  den  Unterschenkeln.  Die 
Pupillen  reagieren.     Reflexe  i.  libr.  normal. 

Der  Kranke  ist  etwas  indolent,  die  Auffassung  trage.  Das  Ge- 
dachtniss  fiir  Ereignisse  der  letzten  Zeit  aufgehoben. 

Der  Kranke  zeigt  eine  erhebliche  Herabsetzung  des  Verstandnisses 
des  Gesprochenen,  verstelit  jedoch  zuweilen  so  ziemlich,  was  man 
ihm  sagt.  Wenn  er  dann  versucht  zu  antworten,  geschieht  dies 
mit  grosser  Schwierigkeit  und  mit  Umschreibungen.  Er  kann  nicht 
das  richtige  Wort  finden.  Zeigt  man  ihm  einen  Gegenstand,  s6 
kann  er  ihn  nicht  benennen;  er  zeigt,  wozu  er  anwendbar  ist  und 
sagt  auch,  wozu  man  ihn  gebrauchen  kann.  Gedrucktes  oder  Ge- 
schriebenes  kann  der  Kranke  nicht  deuten.  Schreiben  kann  er  nur 
seinen  Familiennahmen,  welchen  er  ja  sonst  immer  unter  die  Rezepte 
zu  schreiben  gewohnt  war.  Nach  Diktat  kann  er  nicht  schreiben. 
Einzelne  Buchstaben  kann  er  jedoch  kopieren.  (Nach  Bericht  der 
Frau  soil  der  Pat.  als  Kind  linkshander  gewesen  sein,  was  er  in  der 
Schule  durch  tjbung  abgelegt  habe.)  Unter  zunehmender  Herz- 
schwache  trat  am  ^  /lo  1918  Exitus  ein. 

Sectionsbefund.     "  /ic. 

Die  harte  und  weiche  Hirnhaut  ohne  grobere  Veranderung.  Keine 
Verwachsung  zwischen  Pia  und  Gehirnoberfliiche.  Die  Arterien  der 
Hirnbasis  und  der  Fossa  Sylvii  sclerotisch.  Die  linke  Gehirnhalfte 
zeigt  eine  bedeutende  von  der  Oherflache  avis  warnehmbare  Ver- 
anderung. Ungefahr  die  2  hinteren  Drittel  des  Ti  und  To  sind 
eingesunken,  sehr  verschmiilert  und  von  verminderter  Konsistenz. 

Wie  aus  den  Photographien  ersichtlich,  ist  hier  eine  bedeutende 
Ramollition  vorhanden,  die  sich  noch  weiter  in  derselben  Breite  bis 
an  die  Spitze  des  Occipitallappens  fortsetzt.  Diese  Ramollition  be- 
trifft  die  Rinde  und  den  ausseren  Toil  der  Marksubstanz,  wahrend 
der  innere  Teil  des  Marks  im  Ti  ziemlich  unversehrt  ist.  In  der 
Tiefe  sieht  man,  dass  die  Capsula  int.  und  externa  und  die  ganze 
Linsenkernregion,  wie  auch  der  ganze  Frontallappen  unverandert  sind. 
Dagegen  findet  sich  eine  hochgradige  Zerstorung  von  der  Konvexitat 
des  Occipitallappens  ausgehend,  die  weit  in  die  Tiefe  dringt  und 
somit  die  Bahnen  zerstort,  die  von  diesem  Bezirk  zu  den  Temporal- 
und  Frontallappen  ziehen.  Die  Calcarinagegend  wie  auch  der  ganze 
Frontallappen  ist  frei.  Im  rechten  Fo  findet  sich  ein  ganz  kleiner 
oberfliichlichen  Ramollitionsherd  (Fig.     ). 

Die  erwahnte  Krankengeschichte  zeigt  uns  also  einen  Pa- 
tienten,  der  an  einer  bedeutenden  sensorisclien  Aphasie  litt, 
und  dem  ausserdem  eine  deutliche  motorische  amnestische 
Aphasie  aufwies.    Also  keine  voUstandige  totale  Aphasie.    Und 
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bei  diesem  Patienten  findet  man  nun  die  starke  Zerstorung  des 
Ti,  bei  der  man  nach  dem  oben  Gesagten  wohl  eine  Wort- 
stummheit  zu  erwarten  hatte.  Dass  in  diesem  Fall  keine  solche, 
weder  eine  vollstandige  sensorisclie  noch  eine  motorische  ent- 
stand,  scheint  sich  durch  die  nahere  Untersucbung  des  Herdes 
zu  erklaren,  der  doch  einen  grossen  Teil  des  tiefen  Marks  des 
Ti  und  aucb  To  und  T3  freiliess.  Vielleicht  auch  durcb  die 
anamnestiscbe  Mitteilung,  dass  der  Patient  frtiber  Linksbander 
gewesen  und  also  moglicberweise  ein  gut  vikariierendes  Zent- 
rum  in  der  recbten  Hemispbare  besessen  bat.  In  dieser  Be- 
ziehung  ware  ja  der  kleine  Herd  in  recbten  Fo  der  Be- 
acbtung  wert.  Dieser  Fall  ist  dem  vorber  bescbriebenen  abn- 
licb  in  der  anatomiseben,  streifenformigen  Ausbreitung  des 
Herdes  von  der  Spitze  des  Temporallappens  bis  an  den  Occi- 
pitalpol.  Qualitativ  umfasst  die  Veranderung  dasselbe  Grebiet, 
nur  die  quantitative  Zerstorung  ist  verscbieden  weit  vorge- 
scbritten.  Es  ist  wobl  zu  vermuten,  dass  ein  besonderer  Ast 
der  Arteria  cerebri  media  gerade  dieses  Gebiet  versorgt,  wes- 
balb  wobl  gerade  dieses  kliniscbe  und  anatomiscbe  Bild  zum 
Vorscbein  ofters  kommen  muss.  Die  Section  zeigte  aucb  nocb 
einen  grossen  linksseitigen  Occipitalberd. 

Die  Beziehung  zwiscben  dem  tiefen  Occipitalberd  und  der 
totalen  Alexie-Agrapbie  die  der  Patient  zeigte,  ist  ja  aucb  zum 
Vergleicb  mit  dem  Vorkommen  der  totalen  Apbasie  bei  tiefen 
Herden  im  Temporallappen,  wie  in  den  vorigen  Krankbeits- 
fallen  geeignet. 

Der  Befund  in  meinen  Fallen  und  den  en  aus  der  Literatur 
zeigt  m.  E.,  dass  aucb  recbt  ausgiebige  Zerstorungen  in  den 
umscbriebenen  commemorativen  Spracbzentren,  wenn  dieselben 
bauptsacblicb  nur  deren  Rindensubstanz  betrefFen,  nicht  aus- 
reicben,  um  eine  scbwere  oder  totale  motoriscbe  Spracbstorung 
hervorzurufen.  Wenn  dagegen  die  unterliegende  Marksubstanz 
und  dadurcb  aucb  die  Babnen  zerstort  werden,  die  im  Mark  das 
sensoriscbe  Gebiet  der  Spracbe  mit  dem  motoriscben  verbinden, 
dann  kann  eine  scbwere  ja  sogar  totale  Spracbstorung  eintreten, 
wie  man  annebmen  konnte  rein  materiell  bedingt  durcb  den  all- 
mahlicben  Verlust  der  ganzen  gesammelten  Scbatzes  der 
Worterinnerungsbilden.  Da  nun  die  erwabnten  Babnen  alle 
in  den  Temporallappen  zieben  und  dort  wie  in  einen  Knoten- 
punkt  zusammenlaufen,  ware  es  ja  erklarlicb  wenn  gerade  bei 
den  Erkrankungen  in  dieser  Gegend  die  scbwersten  Storungen 
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fiir  die  Sprache  und  dadmcli  ftir  den  Intellekt  entstanden.  In- 
dessen  gehen  die  Ansichten  iiber  das  Vorkommen  der  Aphasie 
durch  Schadigung  der  Leitungsbahnen  im  Sinne  Lichtheims 
und  Wernickes  noch  weit  auseinander  und  meine  Falle  eignen 
sich  nicbt  zu  einer  theoretischen  Diskussion  iiber  dieses  Verhal- 
ten.  Dieselben  haben  nur  den  Zweck,  die  Sammlung  von  klinisch 
und  anatomisch  untersuchten  Fallen  zu  vergrossern,  was  ja 
eine  notwendige  Bedingung  fiir  die  weitere  Forscbung  sein 
muss. 

Zuletzt  mochte  icb  noch  betonen,  dass  man  bei  dem  Ver- 
such  einer  Erklarung  auch  in  Betracbt  ziehen  muss,  dass  der 
apbasische  Symptomenkomplex  beim  speziellen  Krankheitsfalle 
nicht  allein  durch  den  Herd  erklart  werden  kann,  sondern 
auch  durch  die  schwere  psychische  Wirkung  beim  Verlust 
des  ganzen  erworbenen  AVortschatzes.  Es  ist  namlich  not- 
wendig,  wie  Wernicke  hervorhebt,  daran  festzuhalten,  dass 
die  Aphasie  auch  unter  den  weiteren  BegrifF  der  2')sycliischen 
Herderhranhungen  fallt. 


Ziisanimenfassung. 

Ofters  treten  die  klinischen,  aphasischen  Erscheinungen  als 
eine  Kombination  von  motorischen  und  sensorischen  Sympto- 
men  auf.  Dies  auch,  ohne  dass  sich  notwendigerweise  ersicht- 
liche  Veranderungen  in  jedem  der  beiden  festgestellten  Zentren 
bei  der  Section  haben  nachweisen  lassen. 

"VVenn  man  eine  Anzahl  von  Arbeiten  aus  der  riesigen 
Aphasieliteratur  naher  durchraustert,  findet  man,  dass  ver- 
schiedenen  Falle  Erwahnung  finden,  in  denen  bei  grosseren 
Herden  im  Temporallappen  eine  totale  oder  nahezu  totale  moto- 
rische  Aphasie  entstanden  war,  ohne  dass  der  Frontallappen 
sichtlich  affiziert  erschien. 

Einige  diesbeziigliche  Falle  Wernickes,  Bastians,  v.  Mono- 
Kows,  LiEPMANNS  und  Lennmalms  Arbeiten  werden  erwahnt, 
bevor  Verf.  drei  Falle  beschreibt,  die  er  klinisch  beobachtet 
und  anatomisch  untersucht  hat. 

Im  ersten  Fall  handelt  es  sich  um  einen  arteriesclerotischen 
Mann,  bei  dem  allmahlich  eine  zunehmende  Schwierigkeit  des 
Wortfindens  und  auch  eine  Abschwachung  des  Intellekts  ein- 
tritt.     Mit    72    Jahren    tritt  ein  fast  vollstandiger  Verlust  des 
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Sprachvermogens  und  Wortverstandnisses  ein,  sowie  auch  des 
Schreibens  und  Schriftverstandnisses.  Nur  ein  einziges  Wort 
war  das  tJberbleibsel  des  Wortvorrates.  Auch  eine  gewisse 
Schwacbe  oder  vielleicbt  Apraxie  des  rechten  Armes  zeigte 
sich  wahrend  der  ganzen  Krankheit.  Zur  Erklarung  der  voll- 
standigen  motoriscben  und  sensorischen  Aphasie  finden  wir 
ausgiebige  Veranderungen,  die  vor  allem  im  linken  Temporal- 
lappen  ihren  Sitz  baben.  Wir  finden  eine  fast  vollstandige 
Degeneration  des  Gryr.  temp.  1  in  dessen  vorderem  Pole;  eine 
totale  Degeneration  des  Gryr.  temp.  2,  und  eine  ziemlicb  starke 
Degeneration  der  vorderen  Halfte  des  Gryr.  temp.  3. 

Der  Oyr.  front  3  ist  normal.  Dagegen  ist  eine  deutliebe 
Verscbmalerung  der  Rinde  des  Gryr.  front  1  und  2,  sowie  auch 
in  angrenzenden  Teilen  der  Zentralwindungen  vorhanden.  In 
der  Insula  und  den  Ganglien,  der  Capsula  interna  und  externa 
findet  man  keine  Veranderungen. 

/w  zweiten  Fall  handelt  es  sich  um  einem  45-jahrigen  nicht 
luetischen,  dem  Trunk  ergebenen  Mann,  der  mehrere  apoplek- 
tische  oder  epileptiforme  Anfalle  durchgemacht  hat,  und  bei 
dem  sich  eine  allmahliche  geistige  Triibung,  Desorientiertheit 
und  Eixationsschwache  gezeigt  hat.  Eines  Tages  wurde  er 
plotzlich  nahezu  total  aphasisch,  sowohl  motorisch  wie  senso- 
risch.  Auch  Schreibvermogen  und  Auffassung  des  Geschrie- 
benen  waxen  verschwunden.  In  der  ersten  Zeit  zeigte  er  para- 
phasische  Logorrhe.  Dazu  hatte  der  Pat.  eine  gewisse  Parese 
des  rechten  Arms.  Eine  wesentliche  Besserung  trat  nicht  ein 
und  nach  einem  ernsteren  epileptiformen  Anfali  starb  der  Pat. 
6  Monate  nach  dem  Einsetzen  der  Aphasie. 

Zur  Erklarung  der  Aphasie  finden  wir  eine  grosse  Degene- 
ration im  linken  Temporallappen,  eine  Degeneration,  welche 
die  beiden  oberstem  Temporalgyri  durch  den  ganzen  Temporal- 
lappen umfasst.  Dazu  eine  Degeneration  der  hinteren  Telle 
der  Insularegion  und  des  opercularen  Teiles  der  Zentralgyri. 
Der  Frontallappen  zeigt  Jceine  Verdnderung. 

Von  ganz  besonderen  Interesse  ist  noch  der  Zerstorungsherd 
im  linken  Occipitallappen  und  dessen  Zusammenhang  mit  den 
klinischen  Zeichen  der  totalen  Alexie  und  auch  wahrscheinlich 
Agraphie,  ohne  dass  eine  Veranderungen  im  Frontallappen  vor- 
liegt. 

Der  Fall  scheint  ja  auch  dahin  zu  deuten,  dass  eine  totale 
Aphasie  durch  einen  grossen  Temporalherd  bedingt  sein  kann. 
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Die  grosse  Ausbreitung  des  Herdes  in  diesem  Falle  und  die 
relativ  kurze  Dauer  der  Krankheit  lasst  es  niclit  als  ganz  aus- 
geschlossen  erscheinen,  dass  niclit  auch  tiefere  Balinen  in  den 
hinteren  Teilen  der  Capsula  interna  und  benachbarte  Bezirke 
im  Parietallappen  durch  die  Nahe  des  Herdes  fanktionell  ge- 
schadigt  worden  sind,  wenn  dies  auch  nicht  anatomisch  nach- 
weisbar  ist. 

Zum  Schluss  wird  der  mit  diesem  in  gewissem  Grade  ver- 
gleichhare  Fall  3  beschrieben. 

Der  Patient,  Apotbeker,  53  Jahre  alt  war  friiher  immer  gesund. 
Lues  wird  verneint.  Dem  Alkoholgenusse  scbeint  er  in  ziemlicb 
hohem  Grade  gefrobnt  zu  baben.  Die  jetzige  Krankheit  hat 
sich  allmahlich  entwickelt.  Sie  zeigte  sich  zuerst  darin,  dass 
er  seine  Arbeit  nicht  ausfiihren  konnte.  Er  kopiierte  fehlerhaft, 
konnte  nicht  Hezepte  per  Telephon  entgegennehmen  und  nicht 
Medizinflaschen  signieren. 

Der  Kranke  zeigt  eine  erhebliche  Herabsetzung  des  Gedacht- 
nisses  und  des  Verstandnisses  des  Gesprochenen.  Wenn  er 
dann  versucht  zu  antworten,  kanu  er  das  richtige  Wort  nicht 
finden.  Zeigt  man  ihm  einen  Gegenstand,  so  kann  er  ihn  nicht 
benennen.  Gedrucktes  oder  Geschriebenes  kann  der  Kranke 
nicht  deuten.  Schreiben  kann  er  nur  seinen  Familiennahmen. 
Nach  Diktamen  kann  er  nicht  schreiben.  Einzelne  Buchstaben 
kann  er  jedoch  kopiieren.  (Nach  Bericht  der  Frau  soil  der  Pat. 
als  Kind  Linkshander  gewesen  sein,  was  er  in  der  Schule 
durch  tJbung  abgelegt  habe).  Unter  zunehmender  Herzschwache 
trat  der  Exitus  ein. 

Bei  der  Section  zeigte  die  linke  Gehirnhalfte  eine  be- 
deutende  Veranderung.  Die  2  hinteren  Drittel  des  Ti  und  T2 
sind  eingesunken,  sehr  verschmalert  und  von  verminderter 
Konsistenz. 

Wie  aus  den  Photographien  ersichtlich,  ist  hier  eine  be- 
deutende  Ramollition  vorhanden,  die  sich  noch  weiter  in  der- 
selben  Breite  bis  an  die  Spitze  des  Occipitallappens  foi-tsetzt. 
Diese  Ramollition  betrifft  im  Temporallappen  die  Rinde  und  den 
ausseren  Teil  der  Marksubstanz,  wahrend  der  innere  Teil  des 
Marks,  die  Capsula  int.  und  externa  und  die  ganze  Linsenkern- 
region,  wie  auch  der  ganze  Froniallappen  imverdndert  sind. 
Dagegen  findet  sich  eine  hochgradige  Zerstorung  von  der  Con- 
vexitat    des  Occipitallappens  ausgehend,  die  weit  in  die  Tiefe 
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dringt  und  somit  die  Bahnen  zerstort,  die  von  diesem  Bezirk 
zu  den  Temporal-  und  Frontallappen  ziehen.  Im  rechten  Fo 
sitzt  ein  ganz  kleinen  oberflachlicher  Ramollititionsherd. 

Die  erwahnte  Krankengeschichte  zeigt  uns  also  einen  Pa- 
tienten,  der  an  einer  bedeutenden  sensorischen  Aphasie  litt, 
iind  der  ausserdem  eine  deutliche  motorische  amnestische 
Aphasie  aufwies.  Also  keine  vollstandige,  to  tale  Aphasie. 
Und  bei  diesem  Patienten  findet  man  nun  die  starke  Zer- 
storung  des  Ti,  bei  der  nach  dem  oben  gesagten  wohl  eine 
Wortstummheit  zu  erwarten  ware.  Dass  in  diesem  Fall  keine 
solche,  weder  eine  vollstandige  sensorische  nock  eine  moto- 
rische entstand,  scheint  sich  durch  die  nakere  Untersuckung 
des  Herdes  zu  erklaren,  der  dock  einen  grossen  Teil  des  tiefen 
Marks  des  Ti  und  auck  To  und  T3  freiliess. 

Die  Beziekung  zwiscken  einem  tiefen  Occipitalherd  und  der 

totalen   Alexie-Agraphie    die    der   Patient   zeigte,  ist  ja  auck 

zum    Vergleicli    mit   dem  Vorkommen  der  totalen  Apliasie  bei 

tiefen  Herden  im  Temporallapjjen,  wie  in  den  vorigen  Krank- 

heitsf alien  geeignet. 

Der  Befund  in  diesen  Fallen  und  denen  aus  der  Literatur 
zeigt,  dass  auck  reckt  ausgiebige  Zerstorungen  in  den  senso- 
riscken  commemorativen  Sprackzentren,  wenn  selbe  kauptsack- 
lick  nur  deren  Rindensubstans  betreiFen,  nickt  ausreicken,  um 
eine  sckwere  oder  totale  Sprackstorung  hervorzurufen.  Sobald 
dagegen  die  darunterliegende  Marksubstans  und  dadurck 
auck  die  Baknen  zerstort  worden,  die  im  Mark  das  senso- 
riscke  Gebiet  mit  dem  motorischen  verbinden,  dann  kann  eine 
sckwere  ja  sogar  totale  Sprackstorung  eintreten,  wie  man  an- 
nekmen  konnte  rein  materiell  bedingt  durck  den  allmalicken 
Verlust  des  ganzes  gesammelten  Sckatzes  der  Worter- 
innerungsbilden  eintreten  auck  okne  dass  sick  eine  Ver- 
anderung  in  Brocas  Zentrum  findet.  Da  nun  die  erwaknten 
Baknen  alle  in  den  Temporallappen  zieken  und  dort  wie  in 
einen  Knotenpunkt  zusammenlaufen,  ware  es  ja  erklarlick,  wenn 
gerade  bei  den  Erkrankungen  in  dieser  Gegend  die  sckwersten 
Storungen  filr  die  Spracke  und  dadurck  fiir  den  Intellekt  ent- 
steken. 

Es  wird  jedock  vom  Verf.  betont,  dass  man  beim  Versuck 
einer  Erklarung  auck  in  Betrackt  zieken  miisse,  dass  der  apka- 
siscke     Symptomenkomplex     beim     speziellen     Krankkeitsfalle 

34 — 211072.  Acta  med.  Scandinav.    Vol.  LV. 
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nicht    allein    durch    den    Herd    erklart  werden  konne,  sondern  i 
moglicherweise    auch    durch    die   schwere  psychische  Wirkung 

welche    der    Verlust    des    ganzen    erworbenen    Wortschatzes  ; 

hen'orruft.     Es    ist    namlich,    wie   Wernicke  hervorhebt,    not-  j 

wendig    daran    festzuhalten,  dass  die  Aphasie  auch  unter  den  \ 
weiteren  BegrilF  der  psychisclien  Herderhrankungen  fallt. 
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(From  the  Municipal  Hospital,  Dept.  IX.     Director,  Dr  O.  SCUEEL.) 


A  Case  of  Diabetic  Coma  with  Kenal  Insuffi- 
ciency. 

By 

Dr.  S.  KJELLAND  MORDRE.     Kristiania. 


A  tobacco  worker,  Nelly  H.,  22  years  of  age,  was  admitted  to 
***  dept.  IX,  UUevaal  on  the  evening  of  ^h  21  with  diabetes  and 
incipient  coma  after  being  admitted,  the  same  afternoon,  to  the  sur- 
gical dept.  II  for  renal  disease  (perinephritic  abscess). 

The  history  revealed  the  fact  that  the  patient's  mother  had  kid- 
ney disease.  Otherwise  there  was  a  good  family  history.  As  a  child 
the  patient  is  said  to  have  been  in  hospital  at  Ullevaal  for  kidney 
disease  and  catarrh  of  the  bladder,  but  it  has  not  been  possible  to 
trace  the  clinical  notes  referring  to  that  time,  so  further  details 
cannot  be  given. 

From  the  Vs  19  to  the  /s  19  she  was  an  in-patient  in  dept. 
VII  with  the  diagnosis,  pneumonia.  Apart  from  a  slight  affection 
of  the  lungs  nothing  abnormal  was  discovered  in  the  organs.  While 
she  was  in  hospital  the  urine  contained  no  sugar,  but  it  was  turbid, 
alkaline,  and  contained  albumin  and  also  gave  a  marked  pus  reac- 
tion.    Microscopically,  there  were  numerous  round-cells. 

She  was  discharged  cured  of  the  pneumonia.  There  is  no  history 
of  any  other  disease. 

On  admission  to  dept.  II.  on  Vs  21  the  was  not  clear  in  the  head 
and  not  in  a  condition  to  give  any  information.  A  relative  declared 
she  ^nearly  always*  had  been  weak  and  tired.  For  the  last  14  days 
she  had  complained  of  pains  in  the  stomach,  particularly  on  the 
right  side,  as  well  as  headache  and  malaise.  Had  been  in  bed  most 
of  the  time  and  occasionally  vomited.  During  her  illness  she  had 
been  much  troubled  with  thirst.  She  drank  a  good  deal  and  passed 
water  frequently  and  copiously,  but  without  pain.  There  was  no 
certain  information  about  the  temperature.  Four  days  before  ad- 
mission the  stomach  pains  and  general  condition  got  worse.     On  the 


512  S.    KJELLAND   MORDRE. 

night  before  she  was  taken  into  hospital  she  was  mentally  confused 
and  restless. 

On  arrival  in  dept.  11  it  was  observed  that  the  patient  was  not 
rational  and  was  in  very  poor  condition.  Lips  and  tongue,  dry. 
Pulse,  120,  Small.  Temperature,  36.8.  Organs  of  the  chest,  nor- 
mal. General  tenderness  of  the  right  half  of  the  abdomen,  parti- 
cularly below  the  costal  margin.  Some  defensive  rigidity  present. 
The  urine  gave  a  weak  albumin  reaction,  strong  sugar  reaction,  but 
no  reaction  for  pus  or  blood.  Microscopically,  round  and  epithelial 
cells  were  observed  but  no  casts. 

On  admission  to  dept.  IX.  the  patient  was  comatose.  She  cried 
out  while  being  examined,  especially  on  pressing  the  right  side  of 
the  abdomen.  The  symptoms  were,  on  the  whole,  the  same  as  were 
found  when  she  was  in  dept.  11.  normal  saline  solution  was  imme-* 
diately  given  subcutaneously  beneath  the  breasts  (400  c.  c),  and 
during  the  night  injections  of  camphor  every  second  hour,  and  rec- 
tal injections,  which  however  were  returned  intact.  Next  morning 
the  respirations  were  28,  rather  deep  and  stertorous,  but  the  typical 
>grosse  Athmung*  (deep  breathing)  was  absent.  There  was  an  erup- 
tion of  herpes  at  the  left  corner  of  the  mouth.  No  oedema.  Slight 
stiffness  of  the  neck  was  present,  but  no  Lasegue,  Babinskt,  or 
Brudzixsky  signs,  or  taehe  cerebrale.  Abdomnial  reflexes  were  dimi- 
nished. No  ob\'ious  paralysis.  The  pupils  were  equal,  of  medium 
size,  and  active.  No  squint.  Lumbar  puncture.  —  5  c.  c.  absolu- 
tely clear  fluid  evacuated,  a  deep  layer  of  which  had  a  light  yellow 
tint.  Pressure  before  puncture,  260  mm.;  after  puncture,  200  mm. 
In  a  dry  preparation  as  many  as  5  lymphocytes  were  seen  in  a  field. 
In  Fuchs-Rosenthal's  counting  chamber  4  cells  per  c.  mm.  were 
present.  The  spinal  fluid  contained  0.88  %  sugar  (Hagedorn  and 
Norman  Jensen's  method). 

The  ^/2  alkali-reserve  according  to  V.  Slyke  was  estimated  from 
blood  samples  taken  the  previous  evening  and  the  same  morning. 
The  analyses  gave  20.7  (the  middle  of  0.30  and  0.34  on  V.  Slyke), 
and  20.7  c.  c.  bound  COo  per  100   c.  c.  plasma  respectively. 

The  sugar  content  of  the  blood  was  0.9  %. 

There  was  no  liptemia. 

Urea  in  blood  serum  estimation  gave  2.57  %"  (Sodium  hypobromite 
method,  —  two  analyses,  2.56  and  2.58).  Phenol-sulphone-  phthalein 
gave  a  value  of  considerably  less  than  20  °o  in  2  hours.  The  blood 
pressure  was  difficult  to  measure;  R.  R.  about  63.  The  WasSER- 
MANN  reaction  of  the  blood  was  negative. 

While  in  hospital  the  patient  received,  in  all,  4  800  c.  c.  fluid,  2  800 
c.  c.  normal  saline  solution  subcutaneously  and  the  remainder  intra- 
venously. No  bicarbonate  was  given.  There  was  no  spontaneous 
passing  of  urine  but  a  total  amount  of  500 — 600  c.  c.  urine  was 
removed  by  means  of  a  catheter  on  5   occasions. 

All  the  samples  of  urine  gave  a  marked  sugar  reaction  (one 
sample  4  %  with  the  polarimeter),  and  weak  albumin  reaction.  GeR- 
HARDT's    reaction    was  negative  in   all  the  samples.     Lange-Legal's 
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reaction  was  practically  absent,  giving  a  weak  colouration  after  a  few 
minutes'  standing  in  a  single  sample  only.  Titration  of  2  samples 
gave  reactions  of  100  respect.  75  c.  c.  N/io  acid  and  NH3  =  values 
corresponding  to  0.77  and  0.89  grams  per  litre  respectively.  The 
urine  was  examined  repeatedly  with  the  microscope  and  was  found 
to  contain  round  cells  and  epithelial  cells  but  no  casts.  The  tem- 
perature was  at  first  normal,  but  in  the  beginning  of  the  second  24 
hours  it  was  38.3    C.  (in  the  axilla). 

The  patient  died  on  V2  21  after  being  24  hours  in  hospital.  An 
autopsy  was  not  allowed. 

Here  we  have  a  clinical  picture  which  was  diagnosed  as  a  rare 
type  of  diabetic  coma. 

Besides  coma  the  main  symptoms  were  hyperglycaemia,  aci- 
dosis and  excess  of  urea  in  the  blood,  slight  albuminuria,  marked 
glycosuria  with  negative  Gerhardt  reaction  and  acidosis  of  the 
urine,  and  lastly  a  very  low  phenol-sulphone-phthalein  value. 

The  case  is  very  similar  to  one  of  diabetic  coma  recently  publis- 
hed by  Host,  and  in  certain  aspects  it  appears  to  supplement  it. 
In  addition  to  marked  hyperglycsemia.  Host's  case  also  exhibited 
the  relatively  rare  condition  of  an  almost  entirely  absent  Ger- 
hardt reaction  in  the  urine.  The  alkali  reserve  of  the  blood  was 
not  determined,  but  on  the  assumption  that  ketonsemia  is  the 
cause  of  diabetic  coma,  the  absent  Gerhardt  reaction  was  inter- 
preted as  indicating  the  retention  of  ketone  bodies  in  the  organ- 
ism due  to  defective  action  of  the  kidneys.  The  hyperglycsemia 
and  the  almost  complete  anuria  are  also  in  favour  of  a  failing  renal 
function. 

The  main  interest  in  the  present  case  of  coma  is  associated  with 
the  question  of  acidosis. 

The  usual  finding  in  diabetic  acidosis  is,  as  is  well  known,  a 
certain  parallelism  between  acidosis  of  the  blood  and  urine,  — 
between  ketonsemia  and  ketoniiria. 

In  all  the  samples  of  urine  from  the  patient,  Gerhardt's 
reaction  was  negative,  as  was  also  Lange-Legal's  test  with  a 
single  doubtful  exception. 

There  was  no  evidence  of  any  considerable  excretion  of  /?- 
oxybutyric  acid,  because  the  acid  and  ammonia  values  were 
constantly  to  low,  as  I  have  mentioned. 

Ketonuria  was  absent. 

It  was  therefore  probable  there  was  a  retention  of  ketone  bodies 
in  agreement  with  what  Host  assumed  in  his  case. 

The  investigation  of  the  C02-binding  capacity  of  the  plasma 
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supports  this  view  since  a  considerable  acidosis  of  the  blood  with 
a  marked  reduction  of  its  alkali  reserve,  was  demonstrated. 

In  the  literature  accessible  it  has  not  been  possible  to  discover 
any  case  of  diabetic  coma  which  exhibits  in  this  manner,  the 
23resence  of  ketoneemia  and  the  absence  of  ketonuria. 

There  is  no  reason  to  doubt  that  the  acidosis  in  this  case  is  due 
to  ketone  bodies.  Acidosis  conditions  from  a  different  cause  are 
of  course  found,  such  as,  for  example,  those  of  renal  origin  in 
nephritis. 

But  as  will  appear  later,  it  seems  extremely  probable  that  the 
diagnosis  of  diabetes  in  the  present  case  is  correct,  while  the  points 
in  favour  of  nephritis  are  much  less  certain. 

The  patient  also  had  considerable  hyperglycaemia.  It  is  most 
reasonable  to  interpret  this  in  accord  with  v.  Noorden,  partly 
at  any  rate,  as  a  sign  of  »sugar  stasis». 

The  urine  certainly  contained  4  %  of  sugar.  But  I  should  ex- 
pect all  the  same,  that  the  amount  excreted  stands  in  marked 
disj)roportion  to  the  degree  of  sugar  retention  in  the  organism 
(0.9  %  in  the  blood;  0.88  %  in  the  spinal  fluid),  although  the 
contrast  is  not  so  great  as  in  the  case  of  coma  described  by  v. 
Noorden,  with  0.97  %  sugar  in  the  blood  and  only  0.85  %  in  the 
urine. 

There  is  no  evidence  in  favour  of  the  view  that  hyperglycsemia 
is  largely  the  result  of  increased  concentration,  that  is  to  say, 
diminution  in  the  total  volume  of  the  blood.  In  order  to  be  ade- 
quate such  a  reduction  in  volume  would  have  to  be  extraordinarily 
great. 

That  hyperglycaemia  really  exists  may  be  taken  as  indubitable. 
At  all  events  it  seems  improbable  that  so  great  a  reduction, 
taking  everything  into  consideration,  can  be  due  to  anything  but 
sugar,  even  though  other  retention  products  such  as  creatinine 
(which  would  be  associated  with  uraemia),  may  be  to  some  extent 
reducing  agents. 

A  further  retention  product  was  present  in  the  form  of  a  marked 
increase  in  the  urea  content  of  the  blood. 

When  finally,  in  spite  of  the  introduction  of  4.8  litres  of  fluid 
intravenously  and  subcutaneously,  it  was  not  possible  with  five 
catheterisations  to  obtain  more  than  500 — 600  c.c.  of  urine  from 
the  patient's  bladder,  it  may  reasonably  be  asserted  a  considerable 
degree  of  oligouria  was  present.  It  should  here  be  stated  the 
patient  lost  no  fluid  by  sweating,  vomiting,  or  diarrhoea. 
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There  were  thus  a  number  of  unmistakable  signs  of  deranged 
action  of  the  kidneys,  prominent  among  which  are  the  ominous 
results  of  the  phenol-sulphone-phthalein  test. 

The  albuminuria  however  had  previously  pointed  to  the  fact 
that  the  kidneys  were  diseased,  although  it  was  only  moderate 
in  amount,  and  no  casts  were  found. 

As  a  pure  hypothesis  it  may  be  perhaps  advanced  that  the 
absence  of  casts  is  possibly  connected  with  the  low  acidity  of  the 
urine  in  this  case,  but  there  is,  of  course,  nothing  definite  to 
support  this  view. 

It  is  undoubtedly  the  renal  complication  that  is  at  the  bottom 
of  the  peculiarities  of  this  case  of  coma. 

The  demonstration  of  ketonsemia  without  ketonuria,  parti- 
cularly, is  an  illustration  of  v.  Nooedexs'  supposition  that  renal 
insufficiency  in  diabetic  coma  can  contribute  towards  »acid  stasis» 
as  well  as  towards  »sugar  stasis». 

What  part  this  grave  derangement  of  the  function  of  the  kidneys 
may  have  played  in  determining  the  time  of  appearance  of  the 
coma,  or  for  that  matter  of  its  presence  at  all,  I  shall  not  enter 
into  here. 

A  few  words  however  may  be  said  about  the  nature  of  the  kidney 
disease.  Did  the  patient  have  diabetes  complicated  by  nephritis 
either  recent  or  old,  or  can  the  retentions  of  various  products 
all  be  laid  to  the  account  of  a  diabetic  kidney  on  the  ground  that 
they  are  the  result  of  a  toxic  kidney  affection? 

Since  there  was  particular  mention  of  »kidney  disease»  in  the 
patient's  history  it  would  have  been  very  interesting  to  know 
whether  her  renal  insufficiency  was  due  to  nephritis.  But  an 
autopsy  was  not  permitted. 

Apart  from  the  result  of  the  efficiency  test  however  there  has 
been  no  certain  sign  of  chronic  or  acute  nephritis  clinicallv. 

There  was  no  cardiac  hypertrophy  and  the  blood  pressure  was 
estimated  in  hospital  at  E,  R.  63. 

Her  earlier  history  is  more  in  favour  of  disease  of  the  urinarv 
passages  than  nephritis  and  during  her  last  illness  the  clinical 
picture  was  rather  like  that  of  pyelitis,  although  important  featu- 
res, for  example,  fever,   were  lacking. 

There  was  no  sign  of  acute  nephritis.  One  must  of  course  keep 
in  mind  the  possibility  of  pyelonephritis. 

According  to  these  views  ursemic  coma  is  unlikelv. 

Lastly  there  is  the  possibility  of  a  diabetic  kidney.    Joslix 
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has  demonstrated  in  the  case  of  diabetics,  increased  residual 
nitrogen  in  the  blood  in  albuminuria,  and  without  hypertonicity. 
The  phenol-sulphone-phthalein  test  according  to  him,  gives  vari- 
able results  in  diabetes.  So  far  as  I  know  Joslin  has  reported 
little  about  these  conditions,  especially  in  the  case  of  coma.  He 
refers  to  a  case  however,  with  marked  acidosis  in  which  the  ex- 
cretion of  phenol-sulphone-phthalein  was  nil  and  the  blood  imme- 
diately after  death  contained  0.92  %  residual  N.  Whether  ne- 
phritis was  present  here  is  doubtful. 

The  functional  test  however,  even  with  a  degree  of  insufficiency 
such  as  the  present  case  exhibited,  need  not  always  signify  renal 
changes  of  a  far-reaching  anatomical,  or  at  any  rate  chronic, 
nature. 

Apart  from  the  relation  of  acute  nejDhritis  to  this  question, 
I  will  only  call  attention  to  the  fact  that  certain  toxic  renal 
complaints  can  exhibit  severe  functional  derangement. 

In  the  renal  intoxication  of  pregnancy  with  eclampsia,  I  once 
saw  the  gravest  clinical  picture,  with  coma,  anuria  and  urea- 
retention  of  more  than  3  %  disappear  in  the  course  of  a  week  so 
completely  that  the  urine  afterwards  became  free  from  albumin 
and  the  excretion  of  phenol-sulphone-phthalein  was  61  %. 

The  quick  recovery  presumably  supports  the  view  that  ana- 
tomical kidney  changes  of  a  severe  kind  were  absent. 

The  possibility  is  perhaps  not  excluded  that  diabetes  also  may 
cause  kidney  changes  by  toxic  means,  with  functional  inefficiency 
of  a  degree  even  comparable  to  that  of  the  present  case  of  coma. 


Resume. 

A  woman,  22  years  of  age,  was  admitted  to  hospital  with  dia- 
betic coma  and  died  after  2-1  hours. 

There  was  no  certain  information  about  any  previous  kidney 
or  bladder  disease. 

For  a  fortnight  before  admission  she  was  ailing  with  pains  in 
the  abdomen  and  thirst,  but  no  definite  fever. 

She  was  comatose  when  admitted. 

She  had  severe  hyperglycsemia  (0.9  %,  Hagedoex  and  Xor- 
MAXN  Jensen's  method),  urea  retention  (2.57  %)  and  acidosis 
of  the  blood  (v.  Slyke,  20.7  %),  slight  albuminaria,  marked 
glycosuria  (4  %  by  polarimeter),  and  absent  Gerhardt's  reac- 
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tion  and  acidosis  of  the  urine,  and  also  greatly  diminislied  excre- 
tion of  phenol-sulphone-phtlialein. 

The  possibility  of  diabetes  complicated  by  nephritis  or  merely 
a  »diabetic  kidney»  is  here  discussed  as  the  cause  of  the  clinical 
picture. 
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I.  F.  J.,   Werkmeister,   27  J.   alt. 

Im  Nov-  1918  spanische  Krankheit  in  Genua.  Im  selben  Monat 
fuhr  Pat.  nach  Baltimore  hiniiber.  Wegen  Krafteabnahme,  Husten, 
Abmagerung  liess  er  sich  an  25.  II.  1919  in  ein  Kranhenhaus  da- 
selbst  aufnehmen,  wo  man  »Lungenfehler»  konstatierte.  Er  begab 
sich  nun  nach  Schweden  zuriick  und  wurde  am  1.  IV.  im  Seraphi- 
merlazarett  aufgenommen,  von  wo  er  am  12.  V.  in  das  Soderby 
Krankenhaus,  Stockholm,  iibergefiihrt  wurde.  Bei  der  Aufnahme 
hierselbst  war  Pat.  kraftlos,  dyspnoisch,  stark  ahgemagert;  remittie- 
rendes  Fieber.  Die  Lungen  zeigten  starke  Veriinderungen  auf  beiden 
Seiten  mit  Kavernensymptomen  vom  linken  oberen  Lappen  her,  nur 
ein  kleiner  Teil  der  rechten  Basis  ohne  objektive  Veriinderungen. 
Bei  Untersuchung  am  6.  VI.  hatte  jedoch  der  Prozess  Fortsehritte 
gemacht,  so  dass  nunmehr  beide  Lungen  in  toto  angegriffen  waren. 
Sputum  reichlich  (80 — 135  ccm),  Tuberkelbazillen  +  2  zu  Anfang, 
spater  gegen  Ende  des   Krankenhausaufenthalts  vermehrt  auf  +  4. 

Im  iibrigen  war  Pat.  ein  Neurastheniker,  der  gleich  den  meisten 
schwerkranken  Tuberkulosepatienten  sehr  oft  iiber  eine  Reihe  Be- 
schwerden  zu  klagen  hatte,  wie  Schmerzen  in  Bauch,  Rlicken  und 
Extremitaten,  Kopf schmerzen,  Verstopfung,  Diarrhoe,  Appetitlosigkeit 
usw.     Diese  Beschwerden  wurden   symptomatisch  behandelt. 

In  Juli  einige  Besserung,  indem  die  anfangs  febrile  Temperatur 
herabging  und  Pat.  zwei  Stunden  taglich  aufsein,  sogar  eine  halbe 
Stunde  draussen  sitzen  konnte.  Nach  dem  10.  VIII.  hatte  er  jedoch 
nicht  mehr  die  Kraft  aufzusein,  sondern  lag  nun  standig  zu  Bett. 


^  Yortrag  im  Schwedischen  Taberkulosearztverein.     Nov.  1919. 
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Am  16.  Vin.  klagte  Pat.  wieder  liber  Kopfschmerzen  und  Schmer- 
zen  im  Riicken,  wogegen  Kopfschmerzpulver,  Salipyrin  und  Liniment 
verordnet  wurden. 

Am  25.  Vin.  Erbrechen.  Pat.  erhielt  symptomatisch  Ewaldsche 
Tropfen.  Der  Ham  wurde  untersueht,  die  Tagesmenge  etwas  klein, 
aber  kein  Eiweiss.  Diazo-  und  Urobilinogenreaktion  nicht  sicher 
positiv.  Im  iibrigen  war  Pat.  sich  gleich,  klagte  wie  gewohnlich 
sehr  iiber  seine  Beschwerden;  konnte  sich  im  Bett  ohne  Schwierig- 
keit  bewegen  und  klagte  nicht  iiber  Paresen:  eine  Untersuchung  auf 
solche  wurde  nicht  vorgenommen. 

Fiir  den  27.  VIII.  findet  sich  dann  folgender  Journalvermerk: 
Harnmenge  seit  ein  paar  Tagen  geringer  als  friiher.  Pat.  hat  heute 
morgen  nicht  urinieren  konnen.  Bei  Katheterisierungsversuch  mit 
halbstarrem  Katheter  wurde  ein  starker  Widerstand  entsprechend  der 
Pars  membranacea  urethrse  angetroffen.  Da  Sphinkterkrampf  ver- 
mutet  wurde,  versuchte  man  spontanes  Urinieren  durch  Placieren 
des  Pat.  iiber  einen  Eimer  mit  warmem  Wasser  sowie  danach  durch 
Reizung  mit  faradischem  Strom  hervorzurufen  —  beide  Versuche 
mit  negativem  Resultat.  P]rneute  Katheterisierung  mit  grobem, 
halbstarren  Katheter  misslang  (unbedeutende  Blutung).  Wie  erwahnt, 
vermutete  man,  dass  die  Blasenbesehwerden  durch  einen  Sphinkter- 
krampf verursacht  waren.  Infolgedessen  wurde  die  Wirbelsaule  im 
Hinblick  auf  moglicherweise  vorliegende  Spondylitis  untersueht,  aber 
keine  Zeichen  einer  solchen  gefunden.  Da  Pat.  angab,  dass  er  1915 
eine  Urethritis  gc.  gehabt  hatte,  konnte  die  Diagnose  Striktur  nicht 
ausaeschlossen  werden,  und  da  mittelst  der  am  Orte  verfiigbaren 
Hilfsmittel  eine  kiinstliche  Harnentleerung  nicht  herbeigeflihrt  wer- 
den konnte,  so  wurde  Pat.  am  28.  VIII.  nach  dem  Krankenhaus 
Sabbatsberg  gesandt.  Hier  gelang  es  Pat.  nach  mehreren  miss- 
gliickten  Yersuchen,  mit  grobem,  starrem  Katheter  zu  katheterisie- 
ren;  die  missgliickten  Versuche  wurden  mit  schmaleren  Nummern 
angestellt.  Ungeachtet  dieses  bemerkenswerten  Befuudes  wurde  die 
Diagnose  Strictura  urethra  gestellt,  und  Pat.,  der  nun  leicht  zu 
katheterisieren  ging,  aber  andauernd  nicht  spontan  urinieren  konnte, 
wurde  am  30.  VIII.  wieder  nach  Soderby  geschickt.  ^Vahrend  des 
Aufenthalts  im  Krankenhause  Sabbatsberg  hatte  er  nicht  iiber  Kopf- 
schmerzen oder  Schmerzen  in  den  Beinen  geklagt  und  nicht  erbro- 
chen,  gleichwie  man  auch  nichts  Merkmirdigcs  in  seiner  Psyche  hatte 
finden  konnen.  Am  Sonntag  d.  31.  VIII.  war  der  Zustand  unver- 
andert. 

Am  Montag  d.  1.  IX.  war  Pat.  bei  der  Morgenrvmde  betrachtlich 
psychisch  abgestumpft,  antwortete  auf  Fragen  nur  unvollstandig  und 
verworren,  lag  und  zupfte  an  der  Decke.  Diese  Veranderung  im 
geistigen  Zustande  war  nach  Angabe  der  Pflegerin  im  Laufe  des 
Morgens  eingetreten;  Pat.  hatte  zuvor  am  Morgen  etwas  gegessen, 
nicht  erbrocheu.  Starke  Nackensteifigkeit.  Kernig-Lasegue  positiv 
80  an  beiden  Beinen.  Babinsky  negativ?  Die  Patellarreflexe 
niogiicherweise  etwas  verstiirkt,  Muskeltonus  gesteigert.  Puis  100, 
nifht    Druckpuls.      Wegen    des    Dammerzustandes    des    Pat.    konnte 
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keine  sichere  Vorstellung  von  seinem  Vermogen,  aktiv  Arme  unci 
Beine  zu  bewegen,  oder  von  der  groben  Kraft  derselben  erhalten 
werden.  Pat.  markierte  nicht  Schmerz  bei  Druck  auf  die  Wirbel- 
saule.  Kein  Gibbus.  Er  konnte  nicht  dazu  gebracht  w^erden,  Auf- 
forderungen  zu  sitsen,  zu  stehen  usw.  nachzukommen  (hatte  beim 
Transport  nach  und  von  Sabbatsberg  nicht  auf  die  Beine  stiitzen 
konnen,  man  hatte  dies  jedoch  als  durch  den  herabgesetzten  AUge- 
meinzustand  des  Pat.  verursacht  angesehen).  Lumbalpunktion:  An- 
fangsdruck  130 — 140  mm;  3 — 4  ccm  bernsteingelbe  (!),  klare  Fliis- 
sigkeit  wurde  abgezapft,  die  nur  sehr  langsam  abtropfte.  Enddruck 
100  mm.  Untersuchung:  Nonne-Apelt  und  Pandy  sehr  stark  +. 
Keine  Zellen  in  einer  Biirkerschen  Kammer  (^/lo  cmm),  im  Koagu- 
lum  hauptsachlich  Lymphozyten,  keine  Tuberkelbazillen.  Kein  Wachs- 
tum  auf  Agar-Agar. 

Am  Nachmittag  war  Pat.  fast  vollstiindig  bewusstlos.  In  der 
rechten  Gesassgegend  handtellergrosscr  beginnender  Dekubitus  (hat 
sonst  die  ganze  Zeit  iiber  nicht  Dekubitus  gehabt). 

Am  2.  IX.  vollstandig  bewusstlos.  Die  Nackensteifigkeit  ver- 
schwunden.  Keine  Krampfe.  Harn  und  Fazes  gingen  nicht  ins 
Bett.  Tod  um  11^  vorm.,  ohne  dass  eine  Veriinderung  im  Zustand 
eingetreten  war. 

Da  die  Symptome  wahrend  der  letzten  zwei  Tage  mit  grosster 
Deutlichkeit  fiir  eine  tuberkulose  Meningitis  sprachen,  wurde  auch 
die  Idinische  Diagnose  hierauf  gestellt,  und  die  nun  in  ganz  ande- 
rem  Lichte  erscheinenden  Blasenstorungen  und  die  neuralgischen 
Schmerzen,  der  auffallige  Befund  bei  der  Lumbalpunktion  mit  nied- 
rigem  und  rasch  sinkendem  Druck  und  schlecht  troppfender  Fliissig- 
keit  von  ungewohnlich  starkem  Eiweissgehalt  liessen  uns  einen  spi- 
nalen  Prozess,  moglicherweise  einen  spondylitischen  Herd,  als  Aus- 
gangspunkt  der  Meningitis  vermuten.  Diese  Vermutungen  wurden 
auch  der  Hauptsache  nach  durch  die  Sektion  bestatigt.  Es  wurde 
dabei  folgender   Befund  erhoben. 

»Keine  Deformitat  der  Wirbelsaule.  Pia  und  Arachnoidea  an  der 
Konvexitiit  des  Gehirns  stark  odematos.  An  der  Basis  teils  an  den 
Stirnlappen,  teils  an  den  Schliifenlappen  und  langs  der  Fossa  Sylvii 
vereinzelte  stecknadelkopfgrosse  graugallertige  Knotchen.  Gehirn- 
substanz  ohne  Besonderheiten. 

Eilckenmark.  Die  Dura  erwies  sich  beim  Aufsagen  der  Wirbel- 
bogen  als  betrachtlich  gespannt;  entsprechend  dem  IV. — X.  Brust- 
wirbel  ist  die  Dura  mittelst  eines  lockeren,  leicht  ablosbaren  Gewe- 
bes  an  der  Vorderwand  des  Riickenmarkkanals  (^  Dorsalseite  der 
Wirbelkorper)  befestigt.  Beim  Aufschneiden  der  Dura  zeigt  sich  der 
Subduralraum  besonders  vom  oberen  Teil  des  Brustmarks  bis  ein- 
schliesslich  der  untersten  Brustsegmente  ausgefiillt  von  einem  glasig 
gallertigen,  stellenweise  jedoch  stark  mit  Fibrin  vermischten  Granula- 
tionsgewebe,  klar  grau  an  Farbe,  welches  Gewebe  jedoch  zuliess, 
dass  die  Dura  nach  dem  Aufschneiden  ziemlich  leicht  von  demsel- 
ben  gelost  und  nach  beiden  Seiten  hin  zuriickgeschlagen  werden 
konnte.     Die  Dura  innerhalb  des  Gebiets  der  unteren  Brustsegmente 
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stark  verdickt  und  auf  ihrer  Innenseite  dicht  mit  graugelben,  steck- 
nadelkopfgrossen  und  kleineren  Knotchen,  teilweise  zu  Plaques  kon- 
fluierend,  besetzt.  Keine  Knotchen  auf  der  Aussenseite  der  Dura. 
Das  obenerwahnte  gallertige  Granulationsgewebe,  das  innerhalb  des 
Gebiets  des  V. — IX.  Thoraxwirbels  sehr  voluminos  war  und  den 
Subduralraum  ausfiillte,  wurde  nach  oben  und  nach  unten  zu  diinner, 
war  aber  abwarts  bis  zur  Cauda  equina  und  aufwarts  bis  zum  VII. 
Zervikalsegment  einschliesslich  hin  zu  verfolgen;  tuberkulose  Knotchen 
in  der  Dura  konnten  bis  hinab  zu  einer  Ebene  durch  den  Conus 
terminalis  nachgewiesen  werden;  die  Pia-Arachonidea  war  dagegen 
hier  unten  diinn  und  glatt.  Die  Spinalu erven  lagen  entsprechend 
der  Ausbreitung  des  Granulationsgewebes  in  demselben  eingebettet 
und  konnten  nur  mit  Schwierigkeit  daraus  gelost  werden.  Quer- 
schnitte  des  Riickenmarks  zeigten  nichts  von  Interesse.  Mikrosko- 
pisch  zeigte  ein  Schnitt,  entnommen  in  der  Hohe  von  Th  IX,  dass 
das  Granulationsgewebe  tuberkuloser  Natur  war. 

Die  Vorderwand  des  Riickenmarkskanals  wurde  sorgfaltig  gepriift, 
und  an  dem  Korper  des  IX.  Brustwirbels  nahm  man  2  nebeneinan- 
der  liegende  Offnungen  wahr,  jede  kaum  das  Ende  einer  Knopfsonde 
hindurchlassend;  diese  drang  dann  ca.  ^,2  cm  in  den  Wirbelkorper- 
ein.  Die  Wirbelsaule  wurde  in  Flatten  von  der  Bauchhohle  her  auf- 
gemeisselt,  und  in  den  Korpern  des  VII.  und  IX.  Wirbels  fand 
man  herdformige  Defekte  in  der  Knochenspongiosa,  ausgefiillt  von 
einer  dunkel  graviroten,  breiigen  Masse.  Jeder  der  beiden  Defekte 
war  ungefahr  erbsengross,  der  im  IX.  Wirbel  in  offener  Verbin- 
dung  mit  den  obengenannten  Offnungen  an  der  Oberflache  des 
Wirbelkorpers  stehend.  Mikroskopische  Untersuchung  dieser  Wirbel 
zeigte  mehrere  tuberkulose  Herde. 

Im  iibrigen  zeigte  die  Sektion  grosse  Veranderungen  tuberkuloser 
Natur  an  den  Lungen  entsprechend  den  klinischen  Befunden,  kiisige 
Tuberkulose  der  Bronchialdrlisen,  tuberkulose  Knotchen  (mikrosko- 
pische Diagnose)  in  den  Xieren.  Keine  Striktur  war  in  der  Urethra 
nachzuweisen.  Schliesslich  wurden  tuberkulose  Darmgeschwiire  im 
Zokum  und  im  Colon  ascendens  konstatiert. 

(Priiparate  vom  RtJCKENMARK  sowie  auch  mikroskopische  Praparate 
wurden  demonstriert.) 

EpiJcrise:  Was  in  dem  hier  relatierten  Falle  das  grSsste  In- 
teresse darbietet,  ist  natiirlich.  die  Art  und  Weise,  wie  die 
Meningitis  des  Pat.  debiitierte,  namlich  unter  dem  dominieren- 
den  Bilde  einer  Harnretention.  Die  Iibrigen  Symptome  der 
Krankheit  wurden  verhtlllt  durch  die  Ahnlicbkeit  mit  den 
passageren  Symptomen,  wie  sie  oft  mit  dem  Krankheitsbilde 
eines  Phthisikers  verkniipft  sind:  gastrointestinale  Symptome 
verschiedener  Art,  neuralgiforme  »tuberkulotoxische»  Schmerzen 
usw.  Dass  der  Pat.  ausserdem  dadurch,  dass  er  keine  Gele- 
genheit  versaumte,  sich  liber  verschiedene  Leiden  zu  beklagen, 
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das  Vermogen  derselbeu  zu  interessieren  abgestumpft  hatte, 
wo  sie  wirklich  Interesse  beanspruchten,  trug  ja  auch  dazu 
bei,  dass  die  ricbtige  Diagnose  spater  gestellt  wurde,  als  es 
sonst  vielleicbt  batte  der  Fall  sein  konnen.  Fasst  man  den 
Verlauf  zusammen,  so  stellt  er  sich  kurz  ungefahr  folgender- 
massen  dar.  Ein  Patient  mit  Lungentuberkulose  bekommt 
massige  Kopfscbmerzen,  die  tagaus  tagein  fortdauern,  schliess- 
licb  auch  dann  und  wann  Erbrecben.  Plotzlicb  eines  Tages 
kann  er  niebt  urinieren,  und  erst  nacb  mebreren  frucbtlosen 
Versucben  gelingt  es  ihn  zu  katbeterisieren.  Einige  Tage 
spater  stossen  Symptome  vom  Bewusstsein  ber,  meningitiscbe 
Reizungssymptome,  Dekubitus  hinzu,  worauf  nacb  Verlauf 
von  etwas  mebr  als  24  Stunden  unter  Koma  der  Tod  erfolgt. 
Bei  der  Sektion  findet  man  dann  eine  tuberkulose  Meningitis 
mit  bauptsacblicb  spinaler  Ausbreitung,  ferner  tuberkulose 
Herde  in  zwei  Wirbeln  sowie  in  der  Niere,  somit  eine  begin- 
nende  Miliartuberkulose. 

Zu  Beginn  der  Blasenbescbwerden  batte  sicb  der  Verdacbt 
sofort  auf  einen  spondylitiscben  Prozess  tuberkuloser  Natur 
gericbtet,  wie  ja  ein  solcber  zuweilen  mit  Blasenbescbwerden 
beginnen  kann.  Zeicben  einer  Spondylitis  waren  aber  bei 
Untersucbung  der  Wirbelsaule  niebt  entdeckt  worden.  Dass 
die  tuberkulosen  Herde  im  YII.  und  IX.  Tboraxwirbel  niebt, 
wie  die  gewobnlicbe  tuberkulose  Spondylitis,  durcb  Kompres- 
sion  die  Blasenstorungen  usw.  bat  verursacben  konnen,  ist 
klar.  Es  fragt  sicb  jedocb,  ob  man  annebmen  kann,  dass  sie 
durcb  Perforation  oder  durcb  Wacbstum  per  continuitatem  den 
Ausgangspunkt  der  spinalen  Meningitis  gebildet  baben,  oder 
ob  diese  als  eine  selbstandige  metastatiscbe  Lokalisation  der 
tuberkulosen  Infektion  anzuseben  ist.  Diese  letztere  Moglicb- 
keit  bat  freilicb  das  gegen  sicb,  dass  sie  so  ausserst  selten  ist 
(s.  unten),  andererseits  aber  batte  man  sonst  feste  Adbarenzen, 
insbesondere  Grranulationsgewebe,  zwiscben  der  Dura  und  den 
obenerwabnten  (iibrigens  an  Foramina  nutritia  erinnernden) 
Offnungen  in  dem  Wirbelkorper  finden  mtissen,  gleicbwie  aucb 
wenigstens  tuberkulose  Knotcben  auf  der  Aussenseite  der 
Dura  zu  erwarten  gewesen  waren.  Ferner  zeigt  ja  das  Vor- 
kommen  kleiner  Tuberkelberde  in  den  Nieren,  dass  die  Krank- 
heit  nacb  verscbiedenen  Organen  ausserbalb  der  Wirbel  bin 
metastasiert  war,  woselbst  iibrigens  die  Herde  gleicbfalls  mul- 
tipel  waren. 
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Dass  eine  tuberkiilose  Meningitis  ansser  der  Pradilektions- 
stelle  an  der  Basis  des  Cerebrum  auch  die  spinalen  Menin- 
gen  mitafFiziert,  ist  nach  zahlreichen  Autoren  sehr  gewohnlich. 
Dass  der  spinale  Prozess  dagegen  dominiert,  ist,  wie  erwahnt, 
selten,  dock  tinden  sich  solche  Falle  von  Marie,  Delamare, 
Brissaud  beschrieben.  Kaufmann  bescbreibt  gleichfalls  eine 
solche  Form  von  tuberkuloser  Meningitis,  wenn  er  auck  betont, 
dass  sie  in  den  nieisten  Fallen  als  sekundar  zu  einer  Wir- 
beltuberkulose  o.  dgl.  erklart  werden  mllssen.  Chantemesse 
erwaknt  in  einer  ^Etude  sur  la  meningite  tuberculeuse  de 
I'adulte,  formes  anormales»  mehrere  Falle,  wo  meningeale  und 
cerebrale  Symptome  bis  wenige  Tage  vor  dem  Tode  fehlten, 
und  wo  das  erste  oder  eines  der  ersten  Symptome  eben  Harn- 
retention  war  und  die  Sektion  spater  eine  spinale  Lokalisation 
der  Meningitis  ergab.  Hier  erwahnt  der  Autor  nickts  davon, 
dass  die  Meningitis  ihren  Ursprung  in  einem  spondylitischen 
Herde  gehabt  hatte,  weshalb  man  annekmen  darf,  dass  sie  in 
alien  Fallen  durch  »primare»  Metastasierung  in  den  Meningen 
entstanden  ist. 

Eine  andere  Frage  pathogenetischer  Art  ist  die,  wie  die 
Blasensymptome  durch  die  spinale  Meningitis  verursaeht  wor- 
den  sind.  Da  weder  das  spinale  Zentrum  der  Blase  im  Conus 
meduUaris  noch  die  von  dort  ausgekenden  Nerven  in  sickt- 
barem  Grrade  affiziert  waren,  muss  die  Retention  einer  die 
Baknen  im  Seitenstrange  trefFenden  Leitungsstorung  zuge- 
sckrieben  werden,  verursackt  durck  Kompression  seitens  des 
tuberkulosen  Granulationsgewebes  oder  moglickerweise  durck 
eine  Randmyelitis,  ein  Ubergreifen  des  tuberkulosen  Prozesses 
auf  die  weisse  Substanz  (Finkelnburg,  Aschofp).  Durck 
initiale  Reizung  ware  dann  ein  Spkinkterkrampf  (das  Hinder- 
nis  bei  der  ersten  Sondierung)  entstanden,  welcker  Krampf 
sick  dann  gelost  katte,  und  eine  Parese  des  Detrusor  vesicae 
ware  darauf  gefolgt. 

Dass  die  Spinalnerven,  so  in  Granulationsgewebe  eingebettet, 
wie  sie  sick  bei  der  Sektion  zeigten,  nickt  friihe  und  deut- 
lickere  Symptome  in  Form  von  Paresen  und  Anastkesien  ge- 
geben  kaben,  ersckeint  merkwiirdig,  wenn  man  das  anatomi- 
scke  Praparat  des  Rlickenmarks  betracktet.  Indessen  diirfen 
die  neuralgiscken  Sckmerzen  im  Bauche  und  den  Beinen  ent- 
lang    dem    Druck    dieses    Granulationsgewebes    zugeschrieben, 
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mithin  als  Wurzelschmerzen  gedeutet  werden.  Ausserdem  ist 
der  Fall  nicht  hinreichend  genau  rlicksichtlich  der  peripheren 
neuritiscken  Symptome  beobachtet  worden. 

Wenn  man  die  starke  Disproportion  berticksichtigt,  die 
zwischen  der  AfFektion  der  Haute  des  Riickenmarks  und  der 
des  Grosshirns  bestebt,  so  erscbeint  es  sebr  erklarlicb,  dass  die 
cerebralen  Symptome,  z.  B.  in  Form  von  gestortem  Bewusst- 
sein,  sicb  erst  so  spat  bekundeten.  Dass  letzteres  bis  kurz 
vor  dem  Tode  ungestort  ist,  wabrend  andere  mebr  lokalisierte 
Symptome,  wie  Aphasie,  lokalisierte  Krampfe  und  Paresen, 
Symptome  von  den  Kranialnerven  ber  usw.,  zunacbst  im 
Krankbeitsbilde  dominieren  konnen,  kommt  zuweilen  vof. 
Chantemesse  bescbreibt  in  seiner  oben  angefiibrten  Arbeit 
mehrere  solcbe  Falle,  gleicbwie  dort  aucb  nicbt  Beispiele  von 
mindestens  ebenso  foudroyantem  Verlauf  ad  exitum,  nacbdem  die 
cerebralen  Symptome  scbliesslicb  sicb  eingestellt  baben,  feblen. 

Icb  bin  spaterbin  in  der  Lage  gewesen  in  Kronprinzessin 
Lovisa  Krankenbeim,  Stockbolm,  nocb  einen  Fall  zu  beobach- 
ten,  der  mit  dem  eben  bescbriebenen  grosse  Abnlicbkeit  darbot, 
wenngleicb  die  Diagnose  bier  wegen  ausseren  Griinden  nicbt 
patbologiscb-anatomiscb  bestatigt  werden  konnte.  Die  Daten 
werden  bier  in  aller  Ktirze  mitgeteilt. 

B.  S.,  9,  8  Jahre  alt.  Nov.  1920  protrahierte  Pneiimonie.  Nach 
dem  Rtg-Bilde  vergrosserte  Hilussebatten  beiderseits.  Ende  Dez. 
auf  aber  noch  mit  subfebriler  Temp.,  subjektiv  symptomenfrei.  Am 
5.  und  6.  Jan.  1921  intensive  Bauchschmerzen  in  die  Beine  aus- 
strahlend,  steigende  Temperatur,  Obstipation,  keinerlei  Urinierungs- 
bescbwerden.  —  Am  6.  Jan.  in  die  kirurgische  Abtheilung  aufgenom- 
men.  Temp.  39'  C.  Bauch  gespannt,  metheoristiscb,  schwer  palpi- 
ert.  Diimpfung  iiber  die  untere  Bauchhalfte  (auf  direkte  Anfrage 
wird  erklart,  die  Pat.  babe  die  letzten  24  Stund.  mebrmals  und  zwar 
ziehmlich  reicblich  uriniert).  Per  Rectum:  pelvis  ausgefiillt. 
Diagnose:  Pneumoeocceuperitonitis.  Sofortige  Operation.  Dabci 
zeigte  sicb  der  lokale  Befund  durch  eine  enorm  gefiillte  Blase  be- 
dingt;  Inhalt  1000  cc.  Am  7.  I.  kann  nicht  spontan  urinieren, 
mit  Katheter  werden  600  cc.  entlehrt.  Sensorium  abgestumpft, 
h5T)eraestetisch.  Um  7  Uhr  Nachmitt.  bietet  der  Zustand  des  Pat. 
das  Bild  einer  akuten  Meningitis  dar.  8.  I.  Lumbalpunktion :  Ini- 
tialdruck  100 — 120  mm.  Tropfemveise  entlehrten  sich  2  cc.  klare 
bernsteingelbe  Lumbalfliissigkeit.  Nonne-Apelt  — ,  zythologisch  be- 
trachtlich  vermehrter  Zellgehalt  (ausschliesslich  Lymfocyten,  im  feinen 
Koagel  keine  Tuberkelbazillen,  sowie  auch  keine  andere  Bazillen.  Kein 
Wachstum  auf  Agar-Agar  und  in  Bouillon.  Der  weitere  Verlauf  wie  eine 
tuberkulose  Meningitis.     Exitus   am  14.  I.     Sektion  wurde  geweigert. 


Sur  qiielques  Ccas  illustrant  La  pression  arterielle 
dans  Petal  pre-ii^pliritique. 


Par 

ESKIL  KYLm. 


J'ai  presente  dans  un  memoire  precedent^  le  resultat  d'examens 
par  lesquels  j'ai  trouve  que  dans  la  nephrite  de  la  scarlatine, 
il  existe  des  moments  d'augmentation  de  pression  arterielle  les- 
quels precedent  I'apparition  de  I'albumine,  de  cylindres  et  de 
sang  dans  I'urine.  Le  docteur  Lundberg  de  I'liopital  epidemique 
de  Stockholm  m'a  verbalement  coniirme  la  veracite  du  resultat 
de  mes  examens.  Lui-meme  proeeda  cbaque  jour  a  de  tels 
examens  depuis  I'entree  du  malade  a  I'liopital  et  constata, 
qu'une  semaine  a  pen  pres  avant  la  nephrite,  la  pression  arte- 
rielle commenca  a  augmenter.  Cette  ascencion  laquelle  preceda 
Tarrivee  de  I'albumine,  des  cylindres  et  du  sang  dans  I'urine, 
monta  jusqu'a  15 — 20  mm  Hg. 

II  m'a  semble  interessant  d'examiner  si  la  pression  arterielle 
presente  la  meme  ascension  dans  I'etat  pre-nephritique  de  la 
nephrite  dans  I'angine  et  pour  cela  je  fis  les  memes  examens 
chez  des  malades  atteints  d'angine  tonsillaire.  La  pression  du 
sang  a  ete  mesuree  a  I'aide  de  I'appareil  ordinaire  de  Riva- 
Rocci.  Matin  et  soir  on  rechercha  I'albumine  dans  I'urine; 
aussitot  que  I'albumine  s'est  montree.  le  sediment  de  I'urine 
a  ete  examine.     Les  malades  ont  ete  tout  le  temps  au  lit. 

^  Quelques  etades  de  pression  capillaire  a  I'aide  d'lin  appareil  constrnit  a  cet 
effet.     Lnnd  1920. 
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Cas  I.     Infirmiere.     Anna  B.     24  ans. 

A  toujours  ete  generalement  bien  portante.  Elle  tomba  malade  le 
Vi  1921  d'une  angine  tonsillaire.  (L'epreuve  pour  la  diphterie  nega- 
tive). Fievre  le  ^-*-°y'x  —  puis  afebrile.  Rien  a  remarquer  dans  les 
organes  internes. 
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Fig.  1. 

Nous  voyons  que  le  /i  la  pression  sanguine  commenQa  a  monter, 
de  meme  le  '^/i.  Le  /'i  traces  claires  d'albumine.  Apparurent  en- 
suite  des  cylindres  et  des  corpuscules  rouges.  Le  ^''  \  la  pression 
sanguine  diminue,  et  le  ^°/ 1  elle  est  de  nouveau  normale. 

Cas  II.     Infirmiere.     Alice  E.      24  ans. 

Toujours  bien  portante.  Tombe  malade  le  ^^.2  1920  d'une  angine 
tonsillaire.  L'epreuve  diphterique  est  negative.  Fievre  du  ^/i  au  ^/i 
1921.     Ensuite  afebrile. 

Nous  voyons  sur  la  courbe  11  que  la  pression  arterielle  monta 
le  ^/i.  Le  ^,1  traces  claires  d'albumine  ainsi  que  cylindres  et  cor- 
puscules   rouges    dans    I'urine.     Pendant   quelques   jours   la    pression 


monte  quelque  pen  pour  redescendre  le       '.v 


^^,  1  a  I'etat  normal. 
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Du  voit  par  ces  deux  cas  que  la  nephrite  de  I'angine  comme 
celle  de  la  scarlatine  est  precedee  par  une  augmentation  de  la 
pression  du  sang.  Dans  ces  deux  cas  elle  a  ete  estimee  a 
30  mm  Hg. 

Je  citerai  ici  un  troisieme  cas  qui  presenta  a  la  suite  d'une 
glomerulouephrite  aiglie,  un  moment  ou  I'urine  fut  normale, 
puis  la  nephrite  recidiva  avec  une  angine  et  fut  egalement  pre- 
cedee d'une  augmentation  de  la  pression  sanguine. 
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Cas  in.     Elsa  Amanda  J.,  domestique.      25    ans. 

En  general  bien  portante.  Le  '^  12  1920  difficulte  d'avaler,  mal  a 
la  gorge,  fievre.  Quelques  jours  plus  tard  I'uriue  est  foncee,  les 
mictions  repetees.  Entra  a  I'hopital  le  ^,12  1920.  Rien  a  remarquer 
dans  les  organes  internes.  Albumine  dans  I'urine.  Dans  le  sediments 
cylindres  comes  et  hyalins;  corpuscules    blanc  et  rouges. 

Nous  voyons  la  pression  du  sang  sur  la  courbe  III.  Tandis  qu'elle 
dimijQue  I'albumine  disparait  dans  I'urine.  Le  ^*,  12  pas  d'albumine. 
Le  ,12  la  malade  eut  un  coriga  et  le  ,12  une  angine  tonsillaire. 
La  pression  arterielle  remonte  jusqu'au  ""12  ou  elle  mesure  140. 
Le  "^12  reapparait  I'albumine  dans  I'urine. 
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Fig.  3. 

II  me  semble  que  j'ai  fort  pen  a  aj  outer  a  ces  trois  cas  et 
•qn'ils  prouvent  amplement  ce  que  j'ai  deja  voulu  avancer  dans 
un  autre  menioire,^  que  les  sjmptomes  peripheriques  precedent 
■ceux  du  rein  dans  les  glomerulonephrites  aigiies.  Je  ne  peux 
cependant  dire  si  cela  signifie  une  affection  des  vaisseaux  pre- 
cedant  celle  du  rein  dans  la  glomerulonephrite  diffuse  aigiie; 
ou  bien  si  I'augmentation  de  la  pression  arterielle  est  un  signe 
plus  precoce  d'affection  renale  que  les  symptonies  du  rein 
proprement  dits  (albumine,  cylindres  et  sang  dans  I'urine), 
comme  Petr^n  I'a  suppose.' 

^  Quelques  mots  sur  rhypertonie  et  les  maladies  du  rein.  Acta  medica  Scan- 
dinavica  1921. 

*  Contribution  a  la  discussion  ayaat  suivi  une  conference  faite  par  moi  aa 
■Qe  Congres  du  Nord  de  medecine  interne.     Copenhague  1919. 
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In  several  previous  ^vorks  principally  devoted  to  the  question 
of  the  nature  of  bacteria,  the  author^  encountered  many  questions 
concerning  the  microscopic  structure  of  bacteria.  These  questions 
then  could  only  be  treated  superficially,  and  the  purpose  of  this 
paper  is  to  try  to  penetrate  somewhat  more  deeply  into  the  same 
subject.  Hereby,  I  shall  also  have  the  opportunity  to  correct 
some    earlier   mistakes. 

If  one  stains  a  pest  bacillus,  one  easily  obtains,  as  is  known,  a 
so-called  polar-staining,  that  is  to  say,  the  ends  of  the  bacilli 
stain  more  strongly  than  the  middle  portion.  Similar  forms  may 
be  found  among  many  bacteria,  if  appropriate  dilutions  of  the 
staining  solutions  are  used.  The  French  call  them  »en  navette» 
forms,  which  is  very  significant.  They  are  also  easily  found  with 
the  diphtheria  bacillus  and  must  not  be  confused  with  the  polar 
granular.  With  this  organism  one  finds,  besides,  crossbarring, 
which  in  German  text-books  sometimes  is  called  »Zebrastreifung» 
Both  of  these  phenomena  have  been  considered  to  be  dependent 
upon  plasmolysis.  In  one  of  the  mentioned  previous  studies, 
I  held  a  contrary  opinion  and  at  least  in  some  measure  searched 
for  another  explanation.    Both  of  these  questions  will  be  treated 


'    Bergsteand:       Uber    den    Klebs-Lofflerschen    Bazillus.      Acta-Otolarvngo- 
logica.  Vol.  I,  1918. 

36— 2ii072.   Actamed.Scandinav.    Vol.  LV. 
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first,  and  then  an  account  will  be  given  of  some  attempts  to  find 
the  nucleus  of  bacteria,  attempts  which  to  a  certain  extent,  have 
given  unsuccessful  results  in  regard  to  the  original  pui'pose,  but 
on  the  other  hand,  have  led  to  the  discovery  of  at  least  one  struc- 
ture, as  far  as  I  know,  not  found  before  within  the  cells  of  the 
lower  fungi. 

In  the  experiments  made,  I  have  hypothesized  that  bacteria 
are  much  more  closely  related  to  the  true  fungi  than  has  been 
believed  before,  in  fact,  are  nothing  other  than  Fungi  imperfecti, 
and  that  their  cells,  therefore,  should  exhibit  the  same  peculiar- 
ities as  these  fungi,  a  conception  which  was  formerly  strongly^ 
maintained  by  A.  Meyer. ^  Before  we  go  further,  it  is  proper 
that  we  observe  closely  how  such  a  cell  is  constructed. 

If  one  stains  a  yeast,  for  instance  ordinary  pressed  yeast  or  a 
Oidium  albicans  with  dilute  methylene  blue  in  a  hanging  drop, 
one  finds  that  the  protoplasm  stains  first  light  blue,  while  the 
cell-vacuoles,  best  observed  in  the  yeasts,  take  almost  no  color 
at  all.  While  in  this  manner,  the  vacuole-liquid  shows  less  affi- 
nity to  the  coloring  matter  than  the  protoplasma,  the  strongly- 
refractive  granules,  which  are  found  in  the  vacuoles,  qu.ickly 
assume  a  strong  blue  color.  The  staining  process  requires  quite 
a  long  time,  if  the  cells  have  not  previously  been  killed  in  some 
way.  If  one  wishes  to  save  time,  Quensel's^  cadmium -methylene 
blue  solution  may  be  used,  which  stains  much  more  quickly, 
and  as  far  as  I  can  judge,  without  the  least  change  of  the  struc- 
ture of  the  cell. 

The  just-mentioned  bodies,  which  should  not  be  confused  with 
fat-droplets  present  in  the  cell,  occur  constantly  in  the  cells  of 
the  lower  fungi,  and  lie,  as  W3  believe,  always  in  a  vacuole.  Often 
numerous  similar  bodies  lie  in  one  and  the  same  vacuole,  where 
they  exhibit  a  whirling  movement,  which  in  German  literature 
has  given  them  the  name  »Tanzk6rper».  The  French,  according 
to  Babes,  call  them  »corpuscules  metachrcmatiques»,  because 
when  stained  with  polychrome  methylene  blue,  they  are  colored 
red.  These  bodies,  meanwhile,  after  the  investigations  of  A. 
Meyer,  have  received  a  third  name,  that  is,  volutin  granules. 
Meyer  found  such  granules  also  among  the  bacteria,  and  espe- 
cially with  Spirillus  volutans,  hence  the  name  volutin  granules. 


^  A.  Meyer:     Die  Zelle  der  Bakterien.     Jena  1912. 
^  QuENSEL:  Untersnchnngen  liber  die  Morphologic  der  Harnsediments  a. 
Nord.  Med.  Arkiv.  1918. 
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According  to  his  pupil  Grimme,i  the  polar  granules  of  diphtheria 
bacilli  are  similar  volutin  granules.  Meyer  considers  the  vol- 
utin to  be  a  single  chemical  substance,  distinguishable  by  certain 
characteristic  reactions.  That  the  volutin  granules  are  identical 
with  »Tanzk6rper»  of  the  yeasts,  I  have  not  found  directly  asserted 
by  Meyer,  but  this  is  indicated  throughout  his  entire  exposition. 
Zettnow  declares  this  to  be  a  self-evident  fact.^  It  is  noteworthy 
also,  that  Babes'  expression  »corpuscules  metachromatiques» 
originally  referred  to  the  bacteria. 

Which  of  the  three  above-mentioned  names  one  uses  is  not 
only  a  question  of  taste.  If  Meyer's  explanation  is  accepted,  one 
must  consider  that  the  granules  are  composed,  for  the  most  part 
at  least,  of  a  single  chemical  substance,  while  the  expression 
»Tanzk6rper)>  can  be  regarded  as  alluding  to  a  morphological 
unity.  For  my  part,  I  have  come  to  doubt  strongly  the  correctness 
of  Meyer's  conception.  Even  in  unstained  preparations  may  be 
observed  a  definite  difference  in  color  and  brightness,  for  example, 
between  the  granules  of  a  yeast,  ^  a  Oidium  albicans  and  a  diphthe- 
ria bacillus.  The  granules  of  the  Oidium  are  more  yellow  and 
more  shiny  than  in  the  yeast.  Perhaps  this  depends  upon  a 
mixture  with  fat.  Also  with  respect  to  affinity  to  methylene-blue, 
the  »Tanzkorper»  of  the  mentioned  micro-organisms  show  marked 
differences.  In  the  Oidium  albicans  they  are  much  more  difficult 
to  stain  than  in  the  other  two.  With  the  use  of  dilute  methylene- 
blue  solution,  one  may  never  obtain  such  a  strong  contrast  be- 
tween protoplasme,  vacuole  and  volutin  granule  in  a  Oidium 
as  in  a  yeast,  because  the  protoplasma  in  the  former  is  already 
highly-colored,  while  the  granules  begin  to  absorb  the  stain, 
which  finally  gives  them  the  deepest  blue  color. 

Furthermore,  I  have  not  been  able  to  produce  all  of  the  reac- 
tions which  Meyer  maintains  are  characteristic  for  the  volutin. 
One,  probably  the  most  important,  of  the  properties  of  the  volutin 
is  its  easy  solubility  in  hot  water.  In  my  control  experiments, 
I  proceeded  in  this  way:  I  poured  off  the  condensed  water 
from  the  fungi  growing  on  the  solid  substrate  and  then  suspend- 
ed some  of  the  culture  in  the  water  which  then  was  boiled  2 — 3 


*  Gbimme:  Die  Wichtigsten  Metlioden  der  Bakterienfarbang  u.  s.  w.  Zen- 
tralbl.  f.  Bakt.  I,  Bd  32,  1902. 

-  Zettnow:  Kerue  und  ReservestafiFe  bei  Hefen  und  Verwandten  Arten. 
Zeitsschrift  f.  Hygiene  n.  Tnf.  krankheiten,  Bd  90,  1920. 

^  In  all  of  the  experiments  with  yeasts  mentioned  in  the  following,  ordinary 
pressed  yeast  has  been  nsed  as  material. 
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minutes.  Meyer's  account  is  correct  as  far  as  the  yeasts  and  the 
Oidium  albicans  are  concerned,  but  xs-ith  the  diphtheria  bacilli 
numerous  granules  remained  after  heating,  visible  in  the  unstained 
preparation  and  easily  stained  with  methylene  blue.  This  phe- 
nomenon can  be  interpreted  in  different  ways,  and  I  shall  return 
to  the  same  subject  later,  therefore,  but  in  the  meantime,  we 
have  to  be  on  the  watch  for  the  assertions  that  the  mentioned 
granules  are  identical  chemically.  On  the  other  hand,  the  gra- 
nules occur  morphologically  in  similar  ways  with  Penicilliura, 
Mucor  mucedo,  Oidium  albicans.,  and  Corynebacterium  diphthe- 
riae,  in  that  they  lie  in  a  vacuole  in  which  they  execute  livelv 
motions,  at  least  as  long  as  the  cell  is  alive.  »Tanzk6rpep>  seems 
to  rae,  therefore,  to  have  the  better  significance. 

That  »Tanzk5rper»  are  to  be  found  in  the  diphtheria  bacillus 
one  may  say  is  both  known  and  unknown.  Meyer's  pupil  Grimme 
considers  as  has  been  mentioned,  that  he  has  shown  that  the  so- 
called  polar-granules  in  the  above-named  organism  are  volutin 
granules,  and  consequently  identical  with  the  granules  in  the 
yeasts  and  the  Oidium  albicans,  if  one  draws  out  the  conclusion. 
On  the  other  hand,  it  seems  not  to  have  been  observed,  as  far  as 
I  can  find,  that  these  granules  which  are  easily  stained  with 
methylene  blue,  lie  within  a  frequent  also  even  very  large  vacuole, 
in  which  they  show  active  motility.  Here  it  must  be  emphasized 
that  Ernst  1  has  already  observed  motile  granules,  perhaps  not 
in  the  vacuole,  but  yet  within  the  bacterial  body  with  certain 
bacteria,  and  that  A.  Meyer  has  given  a  long  and  exhaustive 
account  about  cytoplasm- vacuoles  with  the  bacteria,  which  have 
been  demonstrated  and  set  forth  by  several  investigators.  He 
speaks  in  one  place  even  about  volutin-vacuoles,  but  the  seems 
to  mean  something  entirely  different  from  the  structures  written 
about  here.  If  one  observes  a  hanging-drop  preparation  of  diphthe- 
ria bacilli,  having  large  vacuoles  enclosing  shining  motile  gra- 
nules, one  does  not  hesitate  a  moment  in  identifying  them  with 
the  »Tanzkorper)^  of  the  yeasts.  (Plate  I,  12,  13.)  I  have  also 
observed  similar  granules,  which  are  easily  stained  with  methylene 
blue,  with  Bacterium  typhi  and  Staphylococcus  pyogenes  aureus. 
Even  here  these  »corpuscules  metachromatiques)),  to  agree  with 
Babes,  should  be  enclosed  in  vacuoles,  though  the  demonstration 


^  Ernst;     Ueber    den    Ban    der    Bakterien.     Centralbl.    f.    Bakt.   Abt.  11.  Bd 
Vm,  1902. 
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is  difficult.  Where  Bacterium  typhi  is  concerned,  in  general.  I 
have  not  met  any  vacuole,  but  the  granules  have  lain  bare.  If 
the  bacteria  have  formed  a  long  thread,  which,  as  is  known, 
often  occurs,  true  vacuoles  enclosing  a  dancing  body  may  some- 
times be  observed.  In  staphylococci,  on  the  contrary,  I  have 
never  chanced  to  see  a  vacuole.  Even  the  volutin  granules  them- 
selves are  difficult  to  bring  forth  here  but  by  use  of  dilute  methy- 
lene blue  or  Quensel's  cadmium-methylene  blue,  it  is  possible 
especially  if  the  cultures  are  somewhat  old.  It  is  still  easier  to 
obtain  results  by  using  thionin.  (Plate  I,  11.)  A  dilute  solution 
of  this  stain  has  given  me  most  extraordinary  results,  which  will 
be  demonstrated  in  the  following.  It  is  for  the  reason  that  the 
»metachromatic  granules*  are  so  difficult  to  bring  forth  in  many 
bacteria,  especially  the  ordinary  pathogens,  which  has  made  it 
possible  to  use  the  so-called  polar  granule  staining  for  diagnostic 
purposes.  Are,  then,  the  polar  granules  in  diphtheria  bacilli 
identical  with  these  »dancing  granules>>  or  »metachromatic  bodies» 
if  one  wishes  to  call  them  that?  Certainly  that  is  the  case.  One 
may  be  convinced  of  this  by  staining  slightly  dried  smear  pre- 
parations without  fixation  in  the  flame,  or  by  using  Zettnow's 
moist  fixation  method,  which  I  shall  describe  more  closely  below. 
Thereby,  at  least  in  some  specimens,  it  may  be  observed  that  the 
polar  granules  still  lie  in  a  vacuole.  In  this  study,  I  have  placed 
great  weight,  for  that  is  not  at  all  a  priori  obvious,  that  the  so- 
called  polar  granules  and  these  »dancing  granules*  are  identical, 
and  it  is  necessary  to  be  careful  not  to  run  the  risk  of  confusing 
matters  which  are  not  related,  when  comparing  structures  ob- 
served in  hanging  drops  and  dried  smear  preparations.  That 
which  is  seen  in  hanging  drops  is  often  entirely  changed  in  the 
dried  preparation.  The  last-mentioned  method  of  preparation 
is  utterly  imperfect,  and  is  responsible  for  the  surprisingly  great 
mistakes  concerning  the  morphology  of  bacteria,  which  are  at 
present  held  as  almost  indisputable  facts. 

The  author  observed  the  granules  of  the  bacteria  several  years 
ago.  I  believed  then  in  the  truth  of  the  oldest  conception  that 
the  polar  granules  were  real  nuclei.  I  was  led  to  this,  as  were 
many  others,  for  example  Ernst,  Migula,  Nakanishi,  Ellis, 
DoBBEL  and  others,  by  the  appearance  of  the  granules  in  Heidkn- 
HAIN  stained  preparations.    I  must  correct  this  now. 

We  have  now  found  something  definite  to  hold  to,  concerning 
the  explanation  of  our  question.    In  the  body  of  the  bacterium 
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can  occur  a  vacuole  which  takes  the  stain  more  poorly  than  the 
rest  of  the  protoplasma,  and  which,  therefore,  if  it  is  placed  in  the 
middle  of  the  cell,  seems  to  be  able  to  give  origin  to  a  polar  staining, 
and  if  it  concerns  a  thread-forming  micro-organism,  there  is 
possibly  a  multiple  occurrence,  like  a  barring.  Does  something 
comparable  occur  among  the  higher  fungi?  This  is  certainly  the 
case.  If  an  Oidium  is  cultured  on  Loffler's  serum,  it  assumes  an 
elongated,  bacillus-like  form,  instead  of  the  more  usual  form 
resembling  the  yeast.  Among  these  »bacilli»  it  is  easy  to  find 
specimens  in  which  the  vacuole  fills  up  the  center  of  the  cell,  and 
where  a  polar  staining  is  obtained  with  methylene  blue.  Here  one 
may  observe  the  whole  of  the  staining  process,  and  see  the  dancing 
bodies.  A  confounding  with  a  plasmolytic  phenomenon,  there- 
fore, is  not  possible  here.  It  is  as  easy  to  show  that  the  vacuoles 
in  a  thread-forming  micro-organism  can  give  rise  to  a  barring. 
One  finds  then  that  the  vacuoles  can  lie  in  a  row  in  the  hypha 
with  a  band  of  protoplasma  between  them.  In  unstained  pre- 
parations, the  vacuoles  in  such  a  hypha  have  the  appearance  of  a 
string  of  pearls. 

I  observed  the  structures  resembling  the  string  of  pearls  several 
times  in  glucose  bouillon  cultures  of  pressed  yeast.  Some  of  the 
fungi  had  here  developed  non-septate  hyphae,  which  could  be 
traced  back  to  the  mother-cell.  It  is  to  be  noticed  here  that  this 
was  not  a  question  of  a  single-cell  culture,  and  that  no  special 
precautions  were  taken  to  control  whether  it  was  actually  a 
question  of  a  pure  culture.  One  has  the  obligation,  therefore, 
to  consider  that  perhaps  a  contamination  occurred  here,  especially 
as  no  similar  observation,  as  far  as  I  can  find,  has  been  made 
before  on  this  micro-organism  which  otherwise  has  been  studied 
to  a  great  extent.  The  mother  cells,  however,  looked  exactly 
like  the  rest  of  the  yeast  cells  and  it  may  be  considered  that  such 
a  changing  in  form  as  mentioned  above  is  not  at  all  uncommon 
among  several  other  Saccharomycetes. 

Meanwhile,  one  may  think  of  other  possibilities  concerning  the 
explanation  of  the  barring  of  the  diphtheria  bacillus  and  »en  nav- 
ette»  forms.  As  I  have  before  pointed  out,  the  diphtheria  bacillus 
in  general  is  not  a  rod-shaped  micro-organism;  by  observing  the 
latter  in  a  hanging  drop,  one  becomes  very  much  surprised  that 
the  greater  portion  of  the  medical  world  has  learned,  and  con- 
tinues to  learn,  that  such  is  the  case.    This  can  be  explained, 
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partly  at  least,  by  the  unsuitable  method  of  preparation  which  is 
generally  used.  The  diphtheria  bacillus,  as  it  appears  in  unfixed 
preparations,  is  composed  of  two  or  more  cells  as  often  as  one. 
The  elongated  forms  are  composed  almost  always  of  several 
cells.  (See  Plate  I,  12,  13.)  I  refer  for  the  rest  to  my  previous 
work.  Now  it  is  perhaps  possible  that  this  septation  of  the  diph- 
theria bacillus  can  furnish  the  explanation  for  the  barring.  We 
shall  see  herewith  how  it  happens. 

If  diphtheria  bacilli  are  stained  in  hanging  drop  for  the  proper 
length  of  time  with  suitably  diluted  thionin  solution,  it  is  found 
that  in  the  elongated  micro-organisms,  the  bou.ndary  cell-wall, 
which  seems  to  be  common  to  all  the  cells,  takes  a  red  color  while 
the  cross-cell-walls,  which  show  clearly  in  the  unstained  prepa- 
rations, have  disappeared.  At  the  same  time,  the  protoplasm  has 
assumed  a  barred  design,  where  intensely  stained  and  practically 
unstained  crossbars  alternate.  One  questions  then  if  some  of 
these  bars  correspond  to  the  cross-walls,  for  these  of  course 
could  not  disappear.  At  first,  one  doubts  if  the  explanation  of 
this  can  ever  be  found,  for  none  of  the  bars  are  as  slender  as  the 
cross-walls  in  the  unstained  preparations.  The  similarity  however 
between  the  septation  in  the  unstained  preparations  and  barring 
in  the  stained,  is  so  great  that  it  is  difficult  to  release  oneself 
from  the  belief  that  there  is  a  connection  between  them.  How, 
then,  should  a  partition-wall  be  stained?  As  far  as  can  be  judged, 
it  should  take  the  stain  quite  strongly,  for  so  does  the  cell-wall, 
not  only  with  the  diphtheria  bacillus  but  also  with  other  bacteria, 
if  the  above-mentioned  dilute  thionin  solution  is  used.  The 
strongly-stained  bands  are  meantime  always  so  wide  that  they 
can  not  possibly  correspond  to  the  cross-walls.  Among  the  un- 
stained bands  may  be  found  some  which  are  quite  slender,  but 
cross-walls  can  not,  as  mentioned,  be  supposed  to  be  unstained. 
Here  lies  a  contradiction,  which,  however,  derives  its  explanation 
if,  in  the  preparations,  specimens  are  found  where  the  cells  are 
separating  from  each  other,  but  yet  have  not  gone  so  far  that 
separation  is  accomplished.  It  may  then  be  observed  that  be- 
tween the  cells  occurs  a  substance  which  holds  them  together, 
and  which  stains  very  faintly.  If  one  guesses  what  sort  of  a 
substance  this  is,  it  lies  nearest  at  hand  to  think  of  mucor.  This 
stuff  staining  very  poorly  with  most  stains  is  often  found  in 
close  connection  to  the  cell- walls  of  the  bacteria.    The  abundant 
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occurrence  of  this  material  is  brought  out  among  some  bacteria 
by  the  use  of  gentian  violet  as  a  stain.  ^ 

If  such  specimens  are  found,  one  has  no  trouble  in  convincing 
himself  that  at  least  some  of  the  unstained  bars  can  be  composed 
of  such  spaces  between  the  cells,  which  the  microphotograph  13, 
Plate  II,  should  demonstate  sufficiently.  This  photograph  shows 
three  diphtheria  bacilli,  two  of  which  lie  vertically  in  a  line  and 
yet  are  connected,  while  the  third  lies  horizontally  and  has  just 
barely  separated  itself  from  the  connection  with  the  other  two. 
Between  the  two  uppermost  may  be  seen  a  light  unstained  cross- 
bar. In  india-ink  preparations,  this  appearance  is  brought  out 
still  more  clearly.  The  india-ink  has  the  power,  to  a  certain  degree, 
to  penetrate  into  the  mass  between  the  cells.  For  that  reason, 
in  such  preparations,  the  boundary  lines  between  the  cells  may 
be  seen  beautifully,  appearing  in  the  form  of  dark  bands.  On  the 
mentioned  microphotograph,  however,  can  also  be  seen  that  the 
cross-barring  is  due  not  only  to  these  septa  between  the  cells. 
Hence  we  have  to  go  further  on  and  consider  a  third  phenomenon, 
the  plasmolysis.  Herewith  we  have  drawn  forth  two  possibilities 
toward  the  explanation  and  may  now  pass  over  to  the  question 
of  plasmolysis. 

The  first  one  who  referred  to  plasmolysis  as  an  interpretation 
of  some  phenomena  concerning  the  structure  of  bacteria  was  A. 
Fischer. 2  According  to  his  studies,  the  polar-staining  forms  can 
originate  for  the  reason  that  the  protoplasm  shrinks  to  the  ends 
of  the  bacteria,  if  the  cells  are  placed  in  a  medium  of  stronger 
osmotic  pressure,  on  account  of  the  loss  of  water  which  then 
occurs.  Similar  conditions  occur  when  the  bacteria  in  drops  of 
liquid  are  dried  on  the  slides.  These  results  are  confirmed  from 
many  places.  Consequently,  we  have  a  third  certain  possibility 
to  explain  the  origin  of  »en  navette»  forms  and  barring  with 
some  bacteria.  This  does  not  apply  to  all  bacteria,  for  Fischer 
himself  maintains  that  the  Gram-positive  bacteria  are  not  capable 
of  being  plasmolyzed.  The  diphtheria  bacillus  belongs  to  this 
group.  Consequently,  one  should  be  able  to  ignore  plasmolysis 
completely  here.  Of  course  such  a  report  can  not  be  depended 
upon  too  much.  With  the  diphtheria  bacillus  however,  »en  navette» 
forms  and  cross-barring  appear  under  circumstances  which  com- 


^  Bergstkand:     Cber    Corynebacterien    u.    s.    w.    Acta   Medica  Scaud.   1920. 
Tafl.  IV,  fig.  8. 

^  Fischer:     Vorlesnngen  iiber  Bakterien.     Jena  1897. 
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pletely  exclude  the  possibility  of  a  plasmolysis.  These  forms 
may  be  seen  almost  instantly  after  the  addition  of  only  a  minimal 
quantity  of  stain  to  the  hanging  drop.  The  stain  itself  can  not, 
to  any  noteworthy  degree,  change  the  osmotic  pressure,  and  this 
does  not  occur,  either,  if  the  bacterial  substrate  itself  is  used  as 
a  hanging  drop,  and  when  working  with  such  large  quantities 
that  evaporation  is  not  rapid  enough  to  be  of  consequence.  When 
I  speak  of  a  hanging  drop,  I  shall  say  in  advance  that  I  include 
moist  preparations  in  general,  only  it  is  so  arranged  that  evapo- 
ration does  not  occur  immediately.  For  the  sake  of  convenience, 
I  have  been  satisfied  to  suspend  the  bacteria  in  a  drop  of  stain 
on  the  object-glass,  and  place  a  cover-glass  on  the  drop.  In 
order  to  prevent  evaporation,  paraffin  may  be  liquefied  as  a  rim 
around  the  cover-glass.  It  is  clear,  however,  that  when  it  con- 
cerns such  a  subject  as  the  decision  whether  or  not  plasmolysis 
exists,  this  method  should  not  be  used,  at  least  not  alone,  as 
evaporation  occurs  more  easily  than  in  a  true  hanging  drop.  As 
a  matter  of  fact  the  plasmolysis  can  not  as  we  have  seen  give  the 
explanation  to  the  question  under  consideration  where  the  diph- 
theria bacillus  is  concerned.  However,  all  possibilities  are  not 
exhausted,   a   fourth   remains. 

If  a  diphtheria  bacillus  culture,  which  is  4 — 5  days  old  is  ob- 
served, it  is  found  even  without  staining  that  the  protoplasma 
no  longer  entirely  fills  the  cell,  but  seems  to  be  assembled  in 
irregulai'ly  formed  clumps,  between  which  places  may  be  seen 
which  appear  as  empty  spaces.  The  same  impression  is  obtained 
after  staining  as  the  empty  spaces  are  not  stained  at  all,  or  only 
very  slightly.  The  whole  resembles  the  illustrations  by  which 
Fischer  demonstrates  the  plasmolysis  in  thread-forming  bacilli. 
That  here  it  is  not  a  question  of  plasmolysis  is  certain  because 
the  above-mentioned  phenomenon  can  be  found  in  the  absolutely 
fresh  and  unstained  drops  of  the  culture.  Similar  observations 
may  be  made  on  numerous  bacteria,  and  besides  on  the  higher 
fungi,  for  example  Penicillium  and  Mucor.  If  it  is  a  question 
of  long  slender  threads,  the  stained  and  unstained  portions  easily 
acquire  quite  a  regular  arrangement,  so  that  beautiful  barring 
appears,  which  may  be  observed  even  in  the  unstained  preparation. 
The  older  the  ciUtures  become,  the  smaller  the  protoplasm  clumps 
and  the  larger  the  empty  spaces  become,  all  enclosed  by  the  cell- 
membrane  like  a  shell.  One  may  also  see  this  burst.  Clearly, 
here  it  is  a  question  of  a  phenomenon  of  old  age.    The  »empty» 
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spaces  are  of  course  filled  with  liquid,  and  could,  therefore,  be 
called  vacuoles,  yet  it  is  important  to  differentiate  them  from 
the  above-mentioned  vacuoles,  which  are  rounded,  regular  in 
form,  and  occur  even  in  the  very  j'oungest  cell  and  contain  »Tanz- 
korper*. 

These  protoplasm  structures  have  been  observed  with  the  genus 
Actinomyces,  particularly  by  Bostrom,  who  has  regarded  them 
to  be  destined  to  propagate  the  cell,  and  has  given  them  the  name 
fragmentation  spores.  As  already  has  been  mentioned,  the  appear- 
ance of  such  forms  constitutes  a  certain  proof  that  one  has  before 
him  an  aging  or  an  old  culture.  With  regard  to  what  is  known 
from  higher  fungi,  where  even  a  drop  of  protoplasm  trickling 
out  from  a  break  in  the  cell-wall,  seems  to  be  able  to  give  origin 
to  a  new  individual,  it  does  not  seem  incredible  that  these  proto- 
plasm clumps  also,  released  through  the  bursting  of  the  cell- wall, 
should  be  able  to  propagate  the  culture.  Bostrom's  name  frag- 
mentation spores  should  consequently  be  justified.  The  fact 
is  that  cultures,  w^here  every  micro-organism  has  the  above- 
described  appearance,  are  not  necessarily  dead,  for  by  inoculation 
they  can  give  origin  to  innumerable  new  colonies. 

Of  all  of  the  enumerated  possibilities  for  the  explanation  of 
the  above-mentioned  peculiarities  in  the  structure  of  bacteria, 
this  fourth  and  last  is  certainly  the  most  important.  Doubtless 
this  phenomenon  due  to  age  has  often  been  confused  with  plas- 
molytic  changes.  This  is  not  to  be  wondered  at,  because  from 
both  arise  structures  which  resemble  each  other  very  much.  They 
must  be  held  separate,  because  an  irregular  concentration  of  the 
protoplasm  developing  in  the  cultures  is  something  different 
than  a  contraction  of  the  protoplasm  due  to  placing  the  cells 
in  a  medium  of  new  osmotic  pressure.  The  explanation  to  the 
mentioned  structures  is,  consequently,  not  one  only.  That  which 
in  the  individual  case  is  the  reason  must  especially  be  studied, 
I  have  particularly  studied  the  diphtheria  bacillus,  and  \vith 
this,  it  is  the  septation  and  the  fragmentation  due  to  old  age  of 
the  protoplasm,  which  plays  the  most  important  part.  That  which 
means  most  depends  upon  the  age  of  the  culture.  In  young  cultures 
the  septation  is  almost  alone  the  cause.  The  vacuoles  with  the 
dancing  bodies  plays  a  less  important  part,  because  the  vacuole- 
fluid  quickly  assumes  quite  a  strong  color.  The  least  part  is 
played  by  the  plasmolysis,  if  it  actually  has  occurred  here. 

The  above- mentionejd  structural  conditions  perhaps  have  less 
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significance,  but  it  seems,  however,  that  they  have  to  be  explained, 
if  one  wishes  to  study  the  nature  of  bacteria,  a  question  which  in 
many  places  is  beginning  to  gain  increasing  interest,  because  one 
hopes,  possibly,  to  find  here  aid  in  explaining  certain  previously 
incomprehensible  epidemiological  facts.  One  should  give  similar 
trifling  practical  interest  to  the  question  of  the  nuclei  of  bacteria. 
From  a  theoretical  point  of  view  this  problem  is,  however,  of 
great  interest. 

As  is  known,  the  cell  nuclei  are  very  difficult  to  demonstrate, 
when  one  comes  so  low  down  in  the  vegetable  kingdom  as  to  the 
fungi.  In  a  Mucor  for  instance  it  is  not  readily  seen,  and  with  the 
yeasts  it  delayed  a  long  time,  before  the  appearance  of  the  nucleus 
was  with  certainty  established  there.  By  searching  through 
special  literature  for  technical  descriptions  of  how  yeast  nuclei 
can  be  demonstrated,  numerous  methods  may  be  found,  but  very 
few  according  to  my  experience,  give  satisfactory  results.  By 
satisfactory  results,  I  mean  that  one  should  have  at  least  some 
definite  guarantees,  that  what  is  seen,  really  is  the  nucleus,  and 
iere  are  found  many  sources  of  error.  It  is  to  be  remembered 
that  no  specific  nucleus-stain  is  known,  and  that  the  usual  nucleus- 
stains  with  the  yeasts  color  not  only  the  volutin  but  also  the 
contracted  vacuoles.  The  ideal  would  be,  therefore,  a  method 
of  preparation  by  which  one  could  differentiate  these  elements 
from  each  other  simultaneously.  First  and  foremost,  all  methods 
in  which  the  fixation  takes  place  by  drying  should  be  rejected. 
In  general,  it  is  recommended  that  one  should  fix  with  certain 
mixtures  of  picric  acid,  glacial  acetic  acid  and  osmic  acid.  Especi- 
ally the  latter  material  plays  an  important  part  as  a  fixative. 
The  fixed  fungi  are  dried  then  on  the  slide  in  the  usual  way,  or  are 
embedded  and  sectioned  with  a  microtome.  The  staining  is 
done  principally  with  Heidenhain's  iron-alum-haematoxylin. 
By  testing  many  methods  from  the  above-mentioned  group, 
I  never  advanced  further  than  to  stain  the  nuclei  in  Penicilli- 
um  and  Mucor,  while  attempts  with  yeasts  and  Oidium  were 
regularly  unsuccessful.  For  the  production  of  the  nuclei  in  Peni- 
cillium  and  Mucor,  it  was  not  necessary  to  use  Heidenhain, 
but  as  good  results  were  obtained  with  Ehrlich's  acid-haematoxy- 
lin,  and  what  was  still  better,  only  by  the  use  of  the  above-mention- 
ed thionin  solution.  By  this  method,  was  gained  the  advantage 
that  all  drying  on  the  object-glass  became  unnecessary,  because 
the  micro-organisms  could  be  directly  observed  suspended  in  the 
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solution.  On  account  of  the  negative  results,  at  first  I  gave  up  the 
hope  of  staining  the  nucleus  of  the  yeast,  which,  however,  has 
been  successful  for  a  large  number  of  investigators.  Later,  I  had 
access  to  Zettnow's  last  work  on  this  subject.  In  this,  he  accounts 
for  a  method  of  moist  fixation  of  the  fungi  on  the  slide.  He  sus- 
pends them  in  a  thin  albumen  solution,  of  which  he  places  a  drop 
on  the  glass,  which  then  may  be  treated  with  liquid  after  liquid, 
and  washed,  without  the  fungi  disappearing  in  such  large  numbers 
that  they  can  not  be  found  again  on  the  completion  of  the  staining 
procedure.  Zettnow  simplifies  the  fixation  also,  as  this  takes 
place  by  formalin.  By  this  method,  no  difficulties  are  offered 
in  bringing  forth  the  nuclei  with  Heidenhain's  iron-alum- 
hsematoxylin.  It  appeared  now  that  the  experience  with  Peni- 
cillium  became  useful,  because  the  staining  succeeded  as  well, 
even  better,  simply  with  thionin.  In  the  following,  it  will  be  men- 
tioned how  the  method  could  be  further  simplified. 

After  the  foregoing  preparatory  investigations,  it  seemed  that 
it  was  due  time  to  attempt  to  bring  forth  the  nucleus  of  the  diph- 
theria bacillus.  It  seemed  perfectly  clear  to  me  that  this  was  to 
be  done  by  staining.  Henneberg^  has  shown  that  the  nuclei  of 
the  yeasts  can  be  made  visible  in  the  unstained  preparation  by 
the  use  of  0.5  %  acetic  acid,  but  it  seemed  inconceivable  that 
such  a  small  body,  as  the  nucleus  of  the  diphtheria  bacillus  must 
be,  could  be  pointed  out  in  this  way.  It  is  even  quite  difficult 
to  observe  the  nucleus  of  the  yeast  by  this  method  of  preparation. 
The  first  attempts  were  hindered  by  the  polar  granules,  which 
could  not  be  differentiated  from  the  eventual  nuclei.  I  attempted, 
then,  to  remove  these  by  heating.  According  to  Meyer,  the  volutin 
should  then  disappear.  For  the  sake  of  control,  it  was  tested 
first  on  the  yeasts,  and  here,  as  has  been  mentioned,  it  succeeded 
very  well.  The  volutin  disappeared  and  the  nucleus  was  fixed, 
which,  according  to  Meyer,  should  result  by  this  treatment, 
and  what  was  better,  it  stained  entraordinarily  beautifully  simply 
by  the  use  of  the  thionin  solution.  (Plate  I,  21  and  Plate  II, 
fig.  2.)  Even  without  the  preceding  heating,  thus  in  the  native 
preparation  itself,  the  nucleus  sometimes  appears  quite  well- 
stained.  Hereby  was  found  at  least  a  particularly  simple  method 
to  bring  forth  the  nucleus  of  the  yeast.  The  whole  procedure  re- 
quires only  a  few  minutes,  and  the  fungi  do  not  need  to  be  dried 
on  the  slides. 

'  Henneberg:     Centralbl.  f.  Bact.  Abt.  II.  Bd  44. 
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When  the  method  was  tested  with  the  diphtheria  bacillus,  it 
appeared  that  the  polar  granules  did  not  in  the  least  disappear 
entirely  by  the  heating.  At  least  similar  granules  were  found  in 
the  heated  bacilli.  Now  it  may  be  supposed  that  the  polar  granules 
really  had  disappeared,  and  that  the  granules  which  were  observed 
in  the  last- mentioned  preparation  actually  were  nuclei.  One  may 
easily  be  misled  to  such  a  supposition.  If  24  hour  cultures  are 
worked  with,  at  least  in  the  strain  which  I  used,  there  occur  in 
general  only  one  larger  volutin  granule  and  some  smaller.  By 
heating,  the  vacuole  and  the  smaller  granules  disappear,  while 
the  larger  remains.  By  staining,  structures  are  then  found,  which 
are  misleadingly  like  those  seen  in  the  yeasts  treated  in  the  same 
manner,  as  the  microphotograph  should  demonstrate.  If  stained 
with  Heidenhain's  hsematoxylin,  the  structure  becomes  still 
more  suggestive,  at  least  for  one  who  is  accustomed  to  see  cells 
from  human  tissues.  This,  much  more  than  granules,  often  shows 
forms  which  resemble  those  which  occur  during  the  division  of 
the  nucleus  of  the  yeast.  Similar  structures  may  be  found  repro- 
duced in  my  previously  mentioned  work.  The  granules  which 
remain  after  heating,  according  to  my  opinion,  are  not  nuclei. 
I  have  come  to  this  conception  by  comparing  strains  which  are 
rich  in  polar  granules  with  those  which  are  poor  in  polar  granules. 
As  is  known,  the  number  of  polar  granules  vary  greatly  with 
different  strains  and  with  the  same  strain  under  different  cultural 
conditions.  As  a  rule,  however,  one  may  say  that  the  younger 
the  culture  is,  the  less  granular  are  the  bacilli.  In  some  of  the 
strains  used,  for  instance  strain  Rhodin  from  the  Swedish  State 
Bacteriological  Laboratory,  no  granules  appear  in  4 — 5  hour  old 
cultures  on  egg-agar.  These  first  appear  later  in  increasing  numbers 
It  appeared  that  the  number  of  granules  in  the  heated  bacilli 
were  parallel  to  the  number  of  similar  bodies  in  the  unheated. 
In  the  cultures  where  no  »polar  granules*)  were  present,  no  »nuclei» 
were  found  after  the  heating.  Thereby,  it  is  as  good  as  established 
that  these  »nuclei»  which  are  portrayed  in  the  microphotograph 
are  not  nuclei.  They  are  instead  »polar  granules*  or  if  one  so  wishes, 
»Tanzkorper»  or  volutin  granules,  which  in  the  diphtheria  bacillus 
contrary  to  the  yeasts,  are  not  soluble  in  hot  water. 

Many  additional  experiments  to  bring  forth  the  nucleus  in  the 
same  way  as  with  the  yeasts  were  made,  but  all  resulted  negatively, 
wherefore  I  completely  refrain  from  accounting  for  the  same.  On 
the  other  hand,  it  ought  to  be  proper  to  examine  critically  some 
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reports  from  other  investigators,  who  consider  that  they  have 
seen  the  nucleus  of  bacteria,  principally  A.  Meyer.  In  his  work, 
Meyer  exercised  a  necessary  criticism  of  all  earlier  works  on  this 
subject,  and  exposed  that  none  can  claim  with  certainty  to  have 
seen  the  nuclei  of  bacteria.  This  criticism  is  so  well  accomplished 
and  seems  so  authorized  that  I  am  content  to  refer,  as  far  as  ear- 
lier authors  are  concerned,  to  Meyer's  above-mentioned  account 
only.  Meyer  himself  regards,  as  has  been  said,  that  he  has  shown 
the  nucleus  at  least  in  some  bacteria.  Of  all  of  Meyer's  reactions 
the  different  behavior  of  the  bodies  to  heat  should  be  considered 
as  the  most  important  mark  of  differentiation  between  the  volutin 
granules  and  the  nuclei.  As  we  have  seen  by  the  above,  this 
reaction  is  not  infallible.  Meyer  further  declares  that,  if  a  loop- 
ful  of  the  culture  is  mixed  with  a  drop  of  formalin  and  then  a 
few  drops  of  fuchsin  solution  are  added,  the  nucleus  will  be  stained 
more  strongly  than  the  cytoplasm  and  the  volutin  granules,  which 
on  the  other  hand,  appear  when  1  %  sulphuric  acid  is  added, 
whereupon  in  its  turn,  the  cytoplasm  and  nucleus  are  decolorized. 
To  judge  by  Meyer's  account,  he  seems  hardly  with  certainty 
to  have  shown  such  nuclei  except  in  the  spores  of  spore-bearing 
rods,  while  his  pupils  Ellis^  and  Mencl-  found  them  with  Micro- 
coccus and  Sarcina.  With  the  diphtheria  bacillus,  I  have  tested 
Meyer's  formalin-fuchsin  method,  but  with  negative  results. 
Neither  with  regard  to  the  absorption  of  the  stain  nor  its  dis- 
appearance upon  the  addition  of  sulphuric  acid,  have  I  been  able 
to  find  a  difference  between  the  granules.  With  Micrococcus 
pyogenes,  I  have  easily  found  with  thionin  and  Quensel's  cad- 
mium-methylene-blue  absolutely  similar  structures  as  Ellis, 
which  appears  by  a  comparison  between  the  structures.  (Plate 
I,  11.)  But  why  should  these  be  designated  as  nuclei  when  the 
abovementioned  reaction  with  heating  shows  itself  not  to  be 
valide? 

Herewith,  I  have  finished  the  account  of  my  investigations  of 
the  nucleus  of  the  bacteria,  and  it  remains  only  to  say  a  few  words 
about  a  structure  which  was  met  incidentally,  and  at  least  accord- 
ing to  what  I  can  find,  has  not  been  described  before.    Here  I 


'  Ellis:  Beitrag  znr  Kenntniss  der  Coccaceen  und  Spirillaceen.  Zentralbl. 
f.  Bakt.  Abt.  Bd  33. 

-  Mencl:  Nachtrage  zu  den  Kemstrnktnrcn  und  Kernaqtiivalenten  bin  Bak- 
terien.     Arch.  f.  Protistenkunde.  1911. 
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must  be  somewhat  reserved,  as  the  botanical  literature  is  con- 
siderably difficult  for  a  physician  to  survey. 

If  a  bit  of  a  young  growing  yeast  culture  is  mixed  with  a  drop 
of  dilute  thionin  solution  on  a  slide,  and  then  a  cover-glass  is 
placed  on  the  drop,  and  is  examined  under  the  microscope  under 
sufficiently  strong  magnification,  it  is  found  that  after  a  certain 
interval,  a  round,  red-stained  disc  appears  in  the  wall  of  many  of 
the  cells.  This  structure  is  stained  very  quickly  and  in  some 
specimens  it  may  be  brought  out  clearly  and  sharply,  while  all 
of  the  remaining  elements  in  the  cell  are  entirely  colorless.  This 
condition  exists,  however,  only  for  a  short  time,  for  gradually 
the  whole  cell,  and  especially  the  dancing  bodies,  begin  to  absorb 
the  stain.  In  order  to  avoid  this,  which  is  of  great  importance 
for  example  with  microphotographing,  the  stain  may  be  precipitat- 
ed by  the  addition  of  small  quantities  of  chromic  acid,  picric  acid 
or  osmic  acid.  The  slight  quantity  of  stain  precipitate  which 
occurs  here  causes  only  an  insignificant  disturbance.  By  means 
of  this  procedure  one  gains  the  advantage  that  the  stain  in  the 
cell  disappears  to  some  degree,  while  this  does  not  happen  to  the 
above-mentioned  disc.  However,  such  a  differentiation  occurs 
only  if  the  cell  protoplasm  becomes  very  lightly  stained.  Adding 
acid  from  the  side  of  the  cover-glass  generally  offered  certain 
difficulties,  wherefore  I  usually  proceeded  by  allowing  the  stain  to 
act  for  a  while,  then  it  was  precipitated,  after  which  the  cover- 
glass  was  placed  on.  Of  course,  several  preparations  must  be 
made  before  a  successful  one  is  obtained,  but  this  by  no  means 
can  be  avoided,  because  in  general,  no  two  cultures  behave  alike 
in  regard  to  their  requirements  on  the  concentration  of  the  stain. 
The  color  of  the  disc  varied  between  red  and  blue,  according  to 
the  kind  of  acid  used.  For  one  who  only  tries  to  ascertain  the 
occurrence  of  the  disc,  the  precipitation  of  the  stain  is  of  course 
unnecessary,  and  it  concerns  only  the  finding  of  the  appropriate 
dilution  of  the  solution.  As  standard  solution,  I  used  a  1  %  solu- 
tion, of  which  one  or  two  loopfuls  are  taken,  after  which  the  same 
number  of  loopfuls  of  distilled  water  are  added.  Larger  drops 
give  more  stain  precipitate,  but  of  course  also  the  advantage  of 
hindered  evaporation. 

The  above-mentioned  structures  may  be  searched  for  in  vain 
in  the  cultures  which  have  attained  such  an  age  that  they  no 
longer  grow.    In  somewhat  younger  cultures,  the  discs  are  found 
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in  individual  specimens;  but  above  all  in  real  young,  rapidly- 
growing  cultures  they  are  found  in  large  numbers,  in  almost 
every  cell,  even.  This  indicated  that  they  have  something  to- 
do  with  the  propagation  and  one  becomes  more  convinced  of  this 
when  their  position  in  the  cell  is  studied  closely.  Wherever  a 
budding  cell  is  met,  it  is  perceived  that  the  bud  lies  within  the 
red-stained  space.  This  space  is  designated  above  as  disc-shaped. 
As  may  be  judged,  this  expression  is  not  fully  adequate.  Part  of 
the  cell-wall  is  seen  to  be  sharply  red-stained,  and  in  connection 
to  this  dark  red  line  extends  a  light  red  part  in  the  cell,  with 
a  curved  boundary-line  against  the  unstained  protoplasm.  (Plate 
L  1,  3,  4  etc.  Plate  II,  12.)  This  light  red  space  may  be  of  different 
sizes  in  magnitude,  but  is  always  bounded  by  a  curved  line,  ail- 
though  it  may  be  of  different  curvature.  Such  a  structure  can  not 
be  explained  in  any  other  way  than  that  this  is  a  question  of  a 
stained  section  of  the  wall,  an  umbrella-like  structure,  conse- 
quently, which  is  seen  in  optical  cross-section.  One  may  be  abso- 
lutely convinced  that  this  is  actually  the  condition,  if  one  has 
the  opportunity  to  observe  the  structure  in  a  cell,  which  is  motile 
in  liquid. 

Concerning  the  behavior  of  the  red-stained  disc  to  the  new 
cell,  this  may  be  somewhat  different.  The  bud  can  perforate  the 
disc  (Plate  I,  4)  and  thereby  draw  with  it  a  part  of  the  same  so 
that  it  appears  like  a  red-stained  neck  on  the  boundary  between 
the  cells  (Plate  I,  7  and  Plate  II,  7.)  But  it  can  also,  as  is  illu- 
strated by  several  of  the  microphotographs,  (Plate  II,  1,  6,  7,  8, 
9)  lift  up  the  disc  as  a  cap,  and  take  it  entirely  with  it  (Plate 
I,  5,  6.).  Concerning  the  position  of  the  structure,  it  is  somewhat 
different.  In  the  yeasts,  it  lies  either  in  the  pole,  or  about  in  the 
middle  between  the  pole  and  the  equator,  but  very  seldom  on  the 
equator.  (Plate  I,  1,  3  and  Plate  II,  1,  7,  10.)  The  same  is  the 
behavior  with  Oidium  albicans.  Here  the  cells  become  long,  lie 
in  a  row  and  form  hyphae;  under  such  circumstances  the  disc  lies 
in  the  point  of  the  hypha,  as  microphotograph  7,  Plate  II  shows. 
Apparently  by  means  of  the  position  of  the  disc,  one  may  deter- 
mine the  point  in  the  cell  where  the  growth  will  take  place.  This 
is  beautifully  demonstrated  by  microphotograph  10,  Plate  II, 
where  eight  yeast  cells  may  be  seen  lying  in  pairs,  parallel  to 
each  other,  instantly  budding  only  one  in  direction. 

The  interest  with  the  above-mentioned  structure  is  that  it 
seems  to  occur  in  vastly  different  divisions  of  the  fungus  kingdom. 
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It  is  easiest  to  set  forth  with  the  »Blastomycetes»,  but  I  have  also 
observed  it  with  Penicillium  (Plate  I,  14,  17)  and  Mucor,  and 
what  is  more  important  also  with  the  diphtheria  bacillus  (Plate 
I,  15,  16,  and  Plate  II,  4,  15,  17).  With  the  latter  micro-organism, 
it  is  of  course  difficult  to  represent,  largely  for  the  reason  that 
here  it  is  a  question  of  very  small  dimensions.  Besides,  here  there 
are  several  sources  of  error  to  take  into  consideration.  First, 
the  poles  of  the  cell  can  stain  differentially,  as  we  discussed  above, 
and  the  protoplasm  can  be  bounded  by  a  curred  line,  depending 
on  that  it  is  confined  within  the  center  by  a  rounded  vacuole; 
and  secondly,  the  polar  granules  many  times  can  lie  close  to  the 
cell-membrane  and  give  origin  to  confounding.  If  repeated 
investigations  are  made  with  varying  concentrations  of  stain, 
one  can,  however,  obtain  clear  and  convincing  structures  which 
can  even  be  photographed.  The  photographing  likewise  offers  of 
course  difficulties,  partly  depending  upon  that,  in  order  that  the 
stain  precipitate  will  not  become  a  disturbing  factor,  only  small 
quantities  of  liquid  can  be  used,  which  is  the  cause  that  drying 
occurs  easily,  with  accompanying  ripples  in  the  liquid  and  dis- 
appearance of   the   micro-organisms. 

What  the  above-mentioned  structures  signify  is,  of  course, 
not  easy  to  interpret,  but  certain  conditions  seem  to  me  to  declare 
that  they  have  something  to  do  with  the  nucleus.  According  to 
the  concordant  accounts  of  several  investigators,  the  yeasts 
lack  a  distinct  nucleus,  during  the  time  the  cell  is  working  with 
growth  and  budding.  The  nuclear  substance  is  considered  to  be 
distributed  in  the  protoplasm.  Zettnow  declares,  meanw^hile, 
that  he  has  seen  thread-formed  structures  close  to  the  cell-wall, 
consequently  on  the  surface  of  the  protoplasm,  which  he  regards 
are  composed  of,  or  at  least  contain,  nuclear  substance.  He  calls 
them  »mitochondrier»,  thereby  using  a  name  which  Janssens 
and  GuiLLERMOND  previously  used  for  certain  of  the  described 
structures.  It  is  not  my  intention  to  enter  into  this  literature 
with  its  confusion  of  names  and  jugdments,  but  I  simply  wish  to 
bring  out  that  in  many  places  structures  have  been  found  which 
certainly  could  not  be  called  nuclei,  but  which,  however,  are  placed 
in  a  certain  connection  with  these.  It  is  of  interest  that  with  the 
above-mentioned  thionin  staining  method  in  somewhat  older 
cultures  where  the  budding  has  begun  to  cease,  I  found  in  the 
cells  a  structure  which  can  be  suspected  to  bear  relation  to  the 
nucleus,  and  which  at  the  same  time,  stays  in  intimate  connection 
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with  the  cell-wall.  The  structure  appears  under  the  microscope 
as  a  umbrellalike  sharply-stained  body  always  lying  close  to  the 
cell-wall  and  seems  to  be  connected  with  this;  the  cell-wall  itself 
in  meanwhile  unstained.  If  the  body  is  examined  more  closely 
in  different  planes,  it  is  found  that  it  is  composed  of  an  umbrella- 
like structure  exactly  like  that  before  described,  but  with  the 
difference  that  it  is  more  compact,  smaller  in  dimensions  and  lies 
entirely  within  the  cell-membrane.  (Plate  I,  2  and  Plate  II,  1 
and  5).  The  intensity  of  the  staining  of  the  body  makes  it  very 
easy  to  photograph,  and  its  position  and  appearance  should  be 
clearly  brought  out  by  the  reproduced  prints  (Plate  II,  1  and  5). 
I  believed  that  I  found  somewhat  of  an  analogy  to  this  structure 
in  Henneberg's  account  of  the  nucleus  of  the  yeast.  He  declares 
that  under  certain  circumstances  it  shows  itself  to  be  composed 
of  a  lighter  portion  nuclear-body  and  a  darker  part  nuclear-head, 
which  retains  the  stain  a  long  time  with  Heidenhain's  haema- 
toxylin  staining.  The  latter  portion  lies  over  the  former  in  the 
shape  of  a  cap  or  umbrella  Henneberg's  figures  resemble  very 
much  the  structure  which  I  found,  only  with  the  difference  that 
his  cap  lies  within  the  protoplasm  and  not  by  the  wall.  Some  of 
Kohl's^  and  Zettnow's  microphotographs  likewise  exhibit 
quite  a  marked  resemblance  to  mine.  Whether  this  structure 
described  here  actually  is  the  nucleus,  I  dare  not  decide.  However, 
it  seems  so  to  me.  Principally  in  older  cultures  the  fully-developed 
nucleus,  having  a  membrane,  may  be  found  (Plate  I,  21  and  Plate 
II,   2). 

If  all  that  has  been  said  is  assembled,  one  easily  comes  to  the 
conclusion  that  the  above-described  disc-shaped  structure  in  the 
cell-wall,  which  in  some  places  I  named  »budding-disc»,  possibly 
is  an  expression  for  a  saturation  of  the  cell- wall  with  nuclear  sub- 
stance on  the  place  where  the  new  cell  will  bud  out.  The  umbrellalike 
body  in  the  somewhat  older  cultures  should  then  be  an  expression 
for  the  assembling  of  the  nuclear  substance  in  a  distinct  nucleus. 
Of  course,  such  a  theory  is  difficult  to  bring  into  agreement  with 
the  observations  which  have  been  made  by  several  investigators, 
concerning  nuclear-division  and  nuclear  substance  trespassing 
into  the  bud.  Of  what  value  these  lastmentioned  observations 
are,  I  can  not  determine.  They  stand  in  dispute  against  the 
above-mentioned  accounts  of  the  condition  of  the  nucleus  in  the 
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working  cell.  I  have  never  observed  such  structures  myself.  It  is 
possible  besides  that  the  above-mentioned  buddingdisc  has  been 
observed  by  some  investigators,  but  has  been  confused  with  the 
nucleus.  (Compare  Plate  II,  12.)  Such  a  confounding  is  easily 
made.  To  try  to  bring  all  these  various  accounts  and  observations 
in  concord  with  each  other  is  clearly  reserved  for  future  investi- 
srations. 


Summary. 

1 .  »Polar  staining»  (»en  navette»  forms)  and  cross-barring  (»Zebra- 
streifung)))  with  the  bacteria  can  depend  upon  several  causes. 

a.  A  vacuole  homologous  with  the  vacuole  of  the  yeast  and 
containing  dancing  bodies  can  occupy  the  whole  cross- 
section  of  the  cell,  and  on  account  of  its  slightly  staining 
give  origin  to  the  above-mentioned  picture. 

b.  The  bacteria  can  be  composed  of  a  row  of  cells,  where  the 
space  between  the  cells  is  filled  with  difficultly-staining 
mucus.  The  cells,  as  often  is  the  case  with  diphtheria 
bacilli,  can  be  very  short. 

c.  The  protoplasm  can,  when  the  cell  ages,  become  concen- 
trated into  clumps,  separated  by  spaces  filled  with  a  liquid, 
which  can  be  stained  only  slightly.  These  »vacuoles»,  which 
must  not  be  confused  with  those  mentioned  under  (a),  can 
be  so  arranged  that  a  regular  barring  appears.  (Bostrom's 
fragmentation  spores  may  be  explained  in  this  way.  It 
is  not  unthinkable  that  these  clumps,  released  from  the 
cell  through  the  broken  wall,  can  grow  out  to  a  new  indi- 
vidual.) 

d.  Plasmolysis  may  be  the  cause. 

2.  With  the  diphtheria  bacillus,  (b)  and  (c)  play  the  principal 
part,  (a)  less,  and  (d)  probably  no  part  at  all. 

3.  The  »polar  granules))  of  the  diphtheria  bacillus  lie  in  vacuoles, 
where  they  perform  a  dancing  movement  and  are  homologous 
with  the  )>Tanzkorper»  of  the  yeasts,  »corpuscules  metachro- 
matiques»  or  »volutin  granules*)  whichever  name  one  wishes 
to  use.  The  »polar  granules)),  however,  do  not  show  the  reac- 
tions of  the  volutin  which  A.  Meyer  reports,  in  that  they 
disappear  upon  heating. 

4.  Probably  none  of  the  stained  gramdes,  claimed  by  different 
investigators  as  the  nucleus  of  the  bacteria,  are  true  nuclei. 
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The  author  has  come  to  this  conclusion  by  comparative  studies 
of  the  nuclei  and  protoplasm  granules  of  the  yeasts. 

5.  The  method  of  showing  the  nuclei  of  the  yeasts  and  the  Oidium 
albicans  can  be  simplified  in  the  way  that  they  can  be  stained 
directly  with  thionin  solution  after  previous  fixation  by  heat. 
They  can  hereby  be  studied  in  liquid  without  drying  on  the 
slide  or  complicated  fixation  methods.  Sometimes  the  nucleus 
appears  by  staining  with  the  thionin  solution  even  without 
fixation. 

6.  In  the  wall  of  the  young  yeast  cell  may  be  found  a  place  which 
shows  such  a  great  affinity  to  the  thionin,  that  it,  in  dilute 
solutions,  is  stained  before  all  other  elements  in  the  cell.  The 
differential  staining  occurring  herewith  can  be  retained  by 
precipitating  the  stain  by  a  trace  of  acid.  Within  the  mentioned 
place,  the  budding  of  the  cell  occurs,  and  for  that  reason  the 
author  has  named  the  structure  »budding  disc». 

7.  The  author  observed  similar  »budding  discs»  with  Saccharo- 
myces,  Oidium  albicans,  Penicillium,  Mucor  mucedo  and 
Corynebacterium  diphtherise.  The  structure,  which  is  most 
easily  observed  with  Saccharomyces,  seems  consequently  to 
occur  extensively  within  the  Fungi. 

8.  The  author  has  not  been  able  to  explain  the  significance  of 
the  »budding  disc»,  but  presents  certain  reasons  that  it  possibly 
could  be  an  expression  of  a  saturation  of  the  wall  with  nuclear 
substance  within  the  place  where  the  new  cell  will  develop. 


ON  THE  STRUCTURE  OF  BACTERIA.  549 


Explanation  of  the  figures. 

All  photographs  and  drawings  are  produced  by  the  author  him- 
self and  refer  to  preparations  stained  with  dilute  thionin  solution. 
The  preparations  have  been  made  in  this  way,  that  a  loopful  of 
the  culture  is  mixed  in  a  drop  of  stain  on  the  slide,  after  which 
the  stain  is  precipitated  by  a  trace  of  acid  and  a  cover-glass  is 
placed  on  the  drop.  The  magnifications  are  somewhat  different  with 
almost  all  of  the  microphotographs,  depending  upon  that  they  were 
selected  among  many  plates  taken  with  different  tube-length  on  the 
camera.  In  this  way,  the  most  suitable  magnification  for  the  photo- 
graphing could  easily  be  obtained.  To  take  account  of  the  size  of 
the  magnification  in  every  case  would  have  been  difficult,  the 
results  of  which  would  certainly  not  balance  the  labor,  wherefore 
all  such  investigations  were  omitted  as  not  necessary.  All  of  the 
microphotographs  refer  to  micro-organisms  whose  sizes  are  known  by 
all  who  are  interested  in  these  questions. 

Plate  I. 

Fig.  1  and  Fig.  3 — 7.  -Budding  discs*  of  different  form  and  posi- 
tion with  Saccharomyces. 

Fig.   2.     Umbrellalike  body  within  the  cell-membrane.     Nucleus? 

Fig.   8  — 10.     »Budding  discs^  with  Oidium  albicans. 

Fig.  11.  »Corpuscules  metachromatiques»  with  Staphylococcus  pyogenes 
aureus  in  di%'ision. 

Fig.  12 — 13.  Diphteria  bacilli  with  vacuoles  and  dancing  bodies 
enclosed  in  these.     *Polar  granules*. 

Fig.   14  and  17.     Penicillium  with  »budding  discs*. 

Fig.   15   and  16.     Diphtheria  bacilli  with    'budding  discs'^ 

Fig.  18.  »Polar  staining  with  Staphylococcus  pyogenes  aureus  de- 
pending upon  that  the  connecting  mass  of  slime  between  two 
cells  is  unstained. 

Fig.  19,  20  and  22.  Diphtheria  bacilli  indicating  how  the  barring 
and  polar  staining  occur,  partly  on  account  of  the  vacuoles  in 
the  cell,  and  partly  for  the  reason  that  the  bacillus  is  composed 
of  two  cells  separated  by  a   difficultly-staining  mass. 

Fig.  21.  The  nucleus  in  a  Oidium  albicans  after  fixations  by 
heating. 

Plate  II. 

Fig.  1  and  5.  Oidium  albicans  with  the  umbrellalike  body  described 
on  page  23.  Nucleus?  In  figure  1  is  observed  besides  a  bud 
with  a   '>buddine  disc*. 
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Fig.   2.      Oidium  albicans.     Nucleus  staining  with  thionin  after  fixa-        < 

tion  by  heat. 
Fig.   ?>.     The    »budding    disc»    in   the    point  of  two  hyphae-like  cells        J 

of  Oidium  albicans. 
Fig.    4,    15    and    17.     The    »budding    disc^'   with  the  diphtheria  ba-        j 

cillus.  I 

Fig.     6,    7,     8,    9,     10,     12,    14    and     16.     The   »budding  disc»  with 

yeasts.  . 

The    figures    in    Plate  I    correspond  to  the  microphotographs        ' 

in    the    following    way:    1  =  7,    12    and  others:   2  =  1   and   5; 

3  =  7,    10    and    others;    4  =  6,   8,   14  and  16;   6  =  9;   7  =  7. 
Fig.    11.     Diphtheria    bacilli    with    »polar    granules*  remaining  after 

heating. 
Fig.    13.       Diphtheria    bacilli.      By    the    figure    can    be    observed  a        ' 

lightly-colored    cell-boundary    between  the  two  horizontally-lying 

cells.      Bezides    »en    navette*    staining    of    the    cells.      Compare        \ 

Figure  20,  Plate  I.  j 


Plate  I. 


A 


^ 


2.  ^'  5. 


>    < 


7. 


/\       r\  ) 


)  { 


V  10. 


11. 


• 

• 

• 

13. 

9. 

r 

12. 

• 
« 

c 

15 

1 

h 

* 

Vt. 

16. 

/ 

0lk  ^20. 

'*•     f 


zz. 


nde  1 


J 


t 


f 


% 


<?' 


>1 


7. 


X 


z. 


/<^ 


f* 


5.     ~ 


8. 


J? 


"t 


//. 


U. 


1i. 


/^ 


/T 


}6. 


o}  ^ 


.^j 


/; 


From  the  Medical  Departement  II  of  the  Serafimerlasarett. 
(Head  physician:  Professor  Dr.  H.   C.  JaCOB^US.) 


On  insufflation  of  air  into  the  spinal  canal  for 

diagnostic  purposes  in  cases  of  tumors  in  the 

spinal  canal. 


By 
H.  C.  JACOBJEUS. 


It  is  liardly  a  new  procedure  to  substitute  air  for  the  spinal 
fluid  removed  by  lumbar  puncture.  As  early  as  1909  or  1910, 
I  did  so  myself  in  tuberculous  meningitis,  where  I  attempted 
influencing  the  process  of  the  disease  through  replacing,  to  as 
large  an  extent  as  possible,  the  pathologically  changed  cerebro- 
spinal fluid  with  air.  It  was  not  unusual  that  nearly  100  cm^ 
of  cerebrospinal  fluid  were  removed,  which  were  then  replaced 
by  a  corresponding  quantity  of  air.  As  no  therapeutical  effect, 
apart  from  a  quite  whimsical  improvement  during  the  first 
twenty-four  or  fortyeight  hours,  could  be  proved,  these  experi- 
ments of  mine  have  not  been  published,  nor  have  they  been 
continued. 

I  had  then  no  thought  of  using  this  method  for  diagnostic 
purposes.  Th^  first  impulse  towards  this  was  given  some  years 
later  by  Dr.  Lindstedt,  who  in  a  discussion  about  insufflations 
of  this  kind  suggested  the  possibility  of  locally  diagnosing 
tumors  in  the  spinal  cord  in  this  manner.  I  afterwards  forgot 
the  matter  till  a  few  years  later,  when  I  came  to  think  of  it 
in  performing  lumbar  puncture  on  a  patient  where  a  tumor 
of  the  spinal  cord  was  suspected,  and  I  used  the  method  in 
question  whit  quite  an  encouraging  result.     This  was  Case  I, 
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in  July  1919.  Since  then  I  have  used  it  in  3  more  cases  with 
positive  results  and  in  a  few  others  with  negative  results.  1 
have  only  in  passing  mentioned  the  method,  first  at  the  Con- 
gress for  Internal  Medicine  in  Copenhagen  in  1919,  later  at 
the  meetings  of  the  Society  for  Internal  Medicine  in  Stock- 
holm, wishing  to  gain  a  surer  experience  regarding  the  value 
of  the  method  before  publishing  anything  about  it. 

Meanwhile,  the  question  has  been  brought  up  for  discussion 
elsewhere.  The  chief  reason  will  have  been  Dandy's  interesting 
and  splendid  studies  over  punctures  of  the  ventricles  of  the 
brain  and  ventriculography  for  the  diagnosis  of  brain  tumors. 
Dandy  has  also  performed  insufflations  of  air  into  the  spinal 
canal,  though  principally  with  a  view  to  diagnosing  certain 
brain  diseases.  Dandy  also  considers  it  possible  in  this  way 
to  diagnose  the  locality  of  the  tumors  in  the  spinal  cord,  but 
he  quotes  no  case. 

WiDEROE,  of  Christiania,  has  likewise  performed  insufflation 
of  air  into  the  spinal  canal  in  no  less  than  11  cases.  Evidently 
his  intention  has  been  to  ascertain  the  site  of  the  tumor 
through  the  height  of  the  air  column  in  the  spinal  canal.  It 
is  remarkable,  however,  that  Wideroe  has  not  been  able  to 
see  any  air  column  in  the  spinal  canal  at  the  x-rays- examina- 
tion, and  is  of  opinion  that  »die  Luft  kaum  hervortreten  wird». 
The  neuralgic  pains  appearing  during  and  after  the  insuffla- 
tion are  found  by  Wideroe  to  be  valuable  for  the  diagnosis 
of  the  locality. 

Finally,  Arnold  Josefson  has  presented  this  method  at  the 
Medical  Congress  in  Helsingfors  in  1921  and  shown  a  case, 
where  the  air  column  had  appeared  at  the  x-rays-photographing 
and  also  reached  up  to  an  existing  tumor. 

In  all  cases  examined  by  me  there  has  been  no  difficulty 
in  showing  the  air  column,  on  the  other  hand  it  has  been  very 
difficult  to  get  an  easily  visible  upper  limit. 

The  thechnique  used  in  these  cases  has  been  the  simplest 
possible.  After  drawing  off  in  the  usual  way  20  to  30  cm^ 
of  cerebrospinal  fluid,  a  corresponding  quantity  of  air  or  oxygen- 
gas  has  been  injected  with  an  ordinary  20  cm^  record- 
syringe.  No  pains  worth  mentioning  have  appeared  in  these 
cases.  In  other  cases,  where  no  tumor  of  the  spinal  cord  was 
found,  a  severe  and  persistent  head-ache  was  however  present 
for  some  days. 
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Case  I.  K.  J.  A.,  4S  years  old,  a  butcher.  No  earlier  illnesses 
of  any  interest.  Venereal  infection  is  denied.  The  patient  considers 
that  the  present  illness  began  in  August  1917,  when  there  was  a 
burning  feeling  underneath  his  right  foot.  He  felt  as  the  standing 
on  a  hot  plate.  This  sensation  soon  disappeared  and  was  succeeded 
by  >'creepings'>>  which  gradually  spread  upwards  along  the  leg  passing 
over  to  the  other  leg,  where  they  continued  down  to  the  knee, 
which  began  to  feel  limp.  The  right  leg  felt  somewhat  benumbed, 
but  had  its  full  strength.  During  the  winter  1917 — 1918  he  felt 
that  it  was  more  difficult  to  keep  the  left  knee  warm  than  the  rest 
of  the  leg.  His  left  leg  was  limp  and  its  toes  dragged  on  the 
ground  when  he  walked.  He  had  difficulty  in  bending  the  joints 
of  the  knee  and  foot,  but  had  not  yet  observed  any  disturbances  of 
his  sensibility. 

In  March  1918  a  scoop  of  hot  water  was  spilt  over  his  right  foot, 
l)ut  he  noticed  nothing  till  he  came  home  and  took  off  his  stocking, 
when  a  large  bum  showed  on  the  foot.  He  then  found  that  the 
sensibility  was  gone  from  the  whole  leg  right  up  to  the  groin.  The 
wound  healed  in  three  weeks. 

Meanwhile  the  left  leg  declined  gradually.  He  got  easily  tired, 
more  every  day.  Could  walk  about  without  a  stick,  even  cycle.  In 
the  spring  he  began  to  feel  a  slight  pressure  on  the  loin.  Gradually 
he  lost  the  sensibility  of  the  left  leg  and  some  way  up  the  body- 
Pat,  was  admitted  to  the  departement  for  nervous  diseases  of  the 
Serafimerlasarett,  on  Oct.   16th,  1918. 

Extracts  from  the  journal:  Pronounced  spastic  paresis  in  the  flexor 
of  the  left  knee,  ataxy  of  the  leg,  hemiplegic  walk.  Romberg  posi- 
tive. Lowered  sensibility  in  all  the  cutaneous  senses  from  3  cm. 
above  the  navel  with  the  exception  of  the  genital  region  and  an 
extent,  twice  as  big  as  the  flat  of  the  hand,  aroud  the  anus.  No 
reflex  actions  of  sole,  cremaster  or  abdomen.  Pateller-  and  Achilles 
teudon  reflex  actions  increased  in  both  legs,  though  more  in  the 
left  one.  Vivid  foot-clonus  in  the  left,  slight  in  the  right  leg,  trace 
of  pat,  clonus  in  both  legs.  At  lumbar  puncture  pressure  210  mm., 
clear  fluid,  Nonne  positive,  W.  R.  negative.  No  disturbances  from 
bladder  or  rectum. 

Discharged   Vii  1918. 

Afterwards  conditions  unchanged  until  the  end  of  December,  when 
the  right  leg  also  began  feeling  weak.  It  quickly  got  worse,  and 
after  a  week,  in  January  1919,  he  could  neither  walk  nor  stand  on 
his  feet.  Paresis  of  trunk  set  in  besides,  so  that  the  patient,  when 
sitting  up,  had  to  have  a  support  behind  his  back  or  underneath  his 
arms.  At  the  end  of  April  or  beginning  of  May  he  began  to  feel 
sharp,  sticking  creepings  in  his  legs  starting  from  the  waist  downward. 
Increasing  stiffness  of  the  legs,  and  »reflexes  de  defense*.  At  about 
the  same  time  he  began  to  notice  a  difficulty  of  controlling  his 
urination  and  evacuation. 

Admitted  to  the  Medical  Dept  II,  of  the  Serafimerlasarett  on  July 
15th,   1919. 
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General  condition  good.  Inner  organs  without  remark.  Complete 
paralysis  of  the  legs.  Anaesthesia  as  before,  yet  with  the  difference 
that  the  regions  round  the  anus  and  the  genitalia  which  had  earlier 
been  imaffected.  are  now  so  only  with  regard  to  the  sense  of  touch. 
Reflex  actions  as  last  time.  ,^3  ^       ^a 

28/7  Lumbar  puncture:  1  cm.  pressure,  about  10  cm  were  tapped 
and  30  cm^  of  air  insufflated.  The  lumbar  fluid  clear,  ^onne  and 
Pandv    ++,  cells  4  to   5  in  mm^  ,«,       _,        ,  ,      , 

X-rays-exammation,  Dr.  iKERLUND,  ^V^:  The  photograph  shows 
within  the  spinal  column  an  air  column,  the  upper  pole  of  which 
reaches  into  the  base  of  th.  X  where  it  fnds.  Above  it  ^^^^J^ 
air  The  intervertebral  disc  between  th.  VHI  and  th.  IX  for  the 
most  part  gone.  Th.  VHI  seems  compressed  and  narrowing  otl  to- 
wards't"e  rkht.  Blurred  outline  of  bone  in  th.  VHI  as  well  as  m' 
th.  IX;  and  within  th.  Vm  a  spot  about  the  size  of  a  large  hazel- 
nut showing  no  outline  of  bone  whatever.  -n  -^  0II. 
30/7  Lumbar  puncture:  11  to  12  cm.  pressure,  lumbar  fluid  jello- 
wish,  'troubled.  After  insufflation  of  14  cm^  of  air.  2 .  cm.  pressure. 
Then  more  fluid  was  tapped,  about  15  cm  . 

^«/7:    A    new  X-rays-examination  has  not  given  any  result  beyond 
what  was  related  m  the  earlier  report. 

«/8:  Operation,  (Dr.  TrOELL).  The  bows  of  the  thoracal  vertebrae 
7_9  ^.ere  removed.  Opposite  the  8th  bow  the  dura  was  felt  to 
have  become  hardened,  and  on  its  left  side  a  '-^-\ ^'^^  ^}'^^' ^^^ 
size  of  a  large  nut  was  found  on  the  outwards  side.  \\  hen  this 
umor  had  with  some  difficulty  been  loosened  from  its  surroundings 
^vith  a  blunt  instrument,  the  dura  was  ^P^^^^^^^  ,^^,7%^^°^^^^ 
that  the  tumor  also  bulged  inward,  compressing  the  medul  a^  In  the 
cranial  direction  the  tumor  extended  3  cm.  along  the  medulla.  Ow^ag 
?o  adherences,  it  was  very  difficult  to  remove.  Co^-^^^^'f  P^^^^^j 
gelatinous.  Pathologic  anatomical  diagnosis:  ^eurinom  (Dr.A^TOM;^ 
1^8:    Examination    of  the  nervous  system,  no  difference  from  last 


time. 

'1 


^^'9:  Beginning  improvement   of  the  sensibility. 


Somewhat  improved  stability  of  the  trunk.  Patient  sits  up 
in  a  chair  for  a  little  whUe  ewerj'  day.  Spasticity  and  "^o^ility  of 
the  legs  unchanged.  Discharged  to  be  nursed  at  home  on  December 
2nd,  1919. 

Epicrisis:  In  this  case,  which  is  my  first  where  insufflation 
of  air  has  been  attempted,  the  clinical  symptoms  had  given  a 
fairlv  good  support  for  the  localization  of  a  possible  tumor  ot 
the"^spinal  cord.  The  clinical  nerve-symptoms  according  to 
the  ordinary  sensibility  schemata  indicated  an  interruption 
somewhere  near  D.  or  Do,  or  opposite  the  oth  or  6th  -rt^^^^^^^^^ 
The  X-rays-examination  showed  atrophy  and  blurred  out  ines 
of  thor.  VIII  and  IX.     Thus  there  was  more  reason  lor  loca- 


INSUFFLATION    OF    AIR    INTO    THE   SPINAL    CANAL.  559 

lizing',  the  tumor  in  the  latter  place.  The  insufflation  was 
performed  with  great  caution.  Only  about  30  cm^^  of  air  were 
injected.  I  had  calculated  that  in  sitting  posture  the  air  would 
gather  as  a  large  air-bubble  underneath  the  tumor.  The  upper 
limit  of  the  air-column  was  very  indistinct,  however,  and  could 
not  be  followed  further  than  to  the  lower  parts  of  thor.  X. 
No  special  examination  was  made  at  the  operation  in  order 
to  find  out  whether  the  tumor  extended  thus  far  downward. 
It  probably  did  not.  As  there  were  besides  a  great  many 
adherences,  it  is  possible  that  these  had  interfered,  causing 
the  diffuse  limit  of  the  air- column  in  this  place. 

In  any  case  this  relatively  small  divergence  can  not  on  the 
whole  be  considered  so  very  important.  It  goes  without  saying 
that  it  is  the  lower  limit  of  an  obstacle  that  ought  to  appear 
in  this  manner,  or  thus  in  a  certain  degree  the  opposite  pole 
to  what  is  found  by  an  analysis  of  the  nerve  symptoms. 

Case  2.  E.  5.,  53  years  old,  a  farmer.  No  earlier  illnesses  of 
any  interest. 

The  present  illness  began  in  January  1919.  The  patient  then  began 
to  have  smarting,  burning  sensations  from  the  right  big  toe-  The 
toe  felt  benumbed  and  this  feeling  spread  over  an  ever  increasing 
region.  In  the  summer  the  whole  foot  was  numbed.  But  in  spite 
of  this  numbness  of  the  foot  he  could  work  as  usual  all  the  summer. 
In  the  autumn  the  trouble  grew.  The  feeling  of  numbness  had 
reached  the  knee.  The  musculature  of  the  whole  leg  up  to  the 
hip  was  strained  and  hard.  When  he  walked  he  had  a  feeling  that 
his  leg  would  not  work  and  that  »the  knee  wanted  to  jerk  forward*. 
A  little  later  in  the  autumn  the  same  trouble  began  in  his  left  leg, 
in  the  same  order  and  with  the  same  proceeding  as  in  the  right 
one.  Up  to  February  1920  he  could  walk  passibly  with  the  aid  of 
a  stick.  During  the  last  two  months  his  condition  has  changed 
considerably  for  the  worse.  He  has  become  more  and  more  inca- 
pable of  leaning  on  his ,  right  leg.  The  feeling  of  numbness  has 
reached  up  to  the  edge  of  the  chest.  The  musculature  is  no  longer 
hard  and  strained  but  rather  slacker  than  under  normal  conditions. 
Occasionally  of  late  the  slightest  touch  underneath  the  toes  of  the 
right  foot  has  caused  pain.  No  spontaneous  pain.  In  November 
1919  he  had  begun  to  have  trouble  with  urination  and  evacuation. 
Intensiv  constipation.  He  could  not  pass  urine  till  after  having 
walked  about  a  little.  After  having  had  to  take  to  his  bed  in  Ja- 
nuari  1920,  his  bowels  were  evacuated  only  after  an  enema.  In 
order  to  pass  urine  he  had  to  stand  on  his  knees  and  support  him- 
self on  his  elbows.  All  since  last  autumn  he  has  had  a  sensation 
as  of  a  girdle  in  the  region  of  the  navel.     A  pain  of   an  oppressing 


560  H.    C.    JACOB^US. 

nature    in    this  region  has  grown  more  and  more  intence.     Venereal 
infection  denied. 

St.  Pr.  ^  /a:  Strongly  built  man  with  healthy  looks,  well  developed 
musculature  and  fairly  plump.     Inner  organs  without  remark. 

The  patient  complains  of  a  feeling  of  tension  in  his  stomach  and 
as  if  a  girdle  clasped   him  tight  round  his  waist. 

Spme:  Distinct  tenderness  on  pressure  over  the  4th  and  5th 
thoracal  vertebrae.  No  pain  here  on  pressure  on  the  shoulders  or 
strokes  on  the  top  of  the  head. 

Neri'ous  system:  Cranial  nerves,  upper  extremities  and  the  muscu- 
lature of  the  trunk  without  remarks  Lower  extremities:  the  muscu- 
lature of  both  legs  limp  and  somewhat  atrophic  (inactivity-atrophy). 
The  right  leg  somewhat  thinner  than  the  left,  1 — 2  cm.  round  the' 
thigh,  2  cm.  round  the  calf.  The  right  leg  can  barely  be  raised 
from  the  bedding,  the  left  leg  can  be  raised  to  a  right  angle  with 
difficulty,  '^heavils"*.  In  a  sitting  posture  both  legs  can  be  actively 
stretched  in  the  knee-joint  —  but  the  strength  is  reduced,  more  in 
the  right  leg.  The  bending,  stretching,  pronation  and  supination  of 
the  left  leg  are  done  fairly  well.  The  active  mobility  of  the  right 
foot  considerably  reduced  in  all  directions.  The  toes  can  be  bent 
and  stretched,  less  easily  on  the  left  foot.  The  patient  can  neither 
stand  upright  nor  walk  without  being  supported  underneath  both 
arms.  He  can  then  move  his  left  leg  forward  tolerably,  but  his 
right  leg  only  with  the  greatest  difficulty. 

All  cutaneous  senses  impaired  below  a  level  along  the  edge  of  the 
thorax  about  2 — 3  cm.  above  the  navel.  The  deep  sensibility  reduced 
in  both  lower  extremities. 

Reflex  actions  of  abdomen  and  cremaster  lacking.  The  reflex  ac- 
tions of  the  patella  and  Achilles  tendon  possibly  somewhat  intensi- 
fied.    Reflex  actions  of  soles  normal. 

^^A.  X-rays-examination:  No  visible  changes  of  the  bone  in  the 
thoracal  or  lumbar  spine. 

"V4-  Lumbar  puncture:  Initial  pressure  13  cm.  25  cm  of  spinal 
fluid  drawn  off.  The  tapping  was  performed  in  4  portions,  at  each 
tapping  10  cm^  of  air  was  insufflated  (in  all  40  cm^).  The  spinal 
fluid  perfectly  clear,  of  a  faintly  yellowish  colour.  Nonne  +  + , 
Pandy  ++.  Cells  2  to  3,  monoclear,  in  each  mm".  Wassermann 
negative. 

^^;4.  X-rays-examination  (Dr.  Klason):  The  air  in  the  spinal 
canal  occupies  the  lumbar  region  and  the  lower  thoracal  region.  The 
air  ends  in  a  rounded  upper  outline  at  about  the  9th  dorsal  verte- 
bra. In  a  sitting  posture  the  air  has  passed  this  region  and  entered 
the  brain-pan,  collecting  round  clivus  and  the  sella.  The  infundi- 
bulum  and  the  epiphysis  are  clearly  to  be  seen  surrounded  by  air. 
On  the  skull  the  comb- shaped  form  of  the  sutura  sagittalis  appears 
unusually  distinct.  The  X-rays-examination  seems  to  prove  a  com- 
pression of  the  soft  part  (relative),  the  lower  pole  of  which  is  situa- 
ted close  to  the  9th  or  10th  dorsal  vertebra. 

V5.     Lumbar    puncture:     Pressure     11     to  12  cm.    Nonne  +  +  + 
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Pandy  +  +  + .  The  lumbar  punctate  shows  distinct  fluorescence 
(something  like  positive  Schlesinger). 

Operation  ^^/s  (Professor  Ekehorn):  The  vertebral  bows  6  to  10 
were  removed.  The  dura  opposite  the  9th  bow  infiltrated,  abundant 
in  vessels,  bleeding  from  the  back  surface.  This  part  bulges  for- 
ward, big  as  a  finger's  end,  and  underneath  it  a  hard  tumor  is  pal- 
pated, hazelnut-sized  and  Ijong,  as  it  would  seem,  right  in  the  middle 
line.  The  dura  is  opened  in  the  middle  line  below  the  tumor,  the 
incision  is  continued  on  both  sides  of  the  tumor  and  ends  above  it. 
In  this  way  a  piece  of  the  dura,  1  cm  wide  and  1,5  to  2  cm  long, 
is  cut  out.  It  is  adherent  to  the  tumor.  Then  the  tumor  is  cau- 
tiously loosened  with  a  blunt  instrument  from  the  back  surface  of 
the  spinal  cord  on  which  it  sticks  as  if  glued.  No  infiltration  in 
the  medulla.  After  the  tumor  has  been  removed,  a  corresponding 
quite  deep  impression  is  visible  on  the  back  surface  of  the  medulla. 
The  weight  of  the  tumor  is  3^/2  gr. 

Condition  after  the  operation  good  without  reaction.  (Pathol. -ana- 
tomical diagnosis:  Neurinom.) 

During  the  following  months  the  patient  improved  gradually,  and 
when  discharged,  on  July  7th,  1920,  he  could  walk  up  and  down  in 
the  corridor  with  support  of  two  sticks.  All  movements  of  the  lower 
extremities  can  be  performed  normally,  if  yet  with  diminished  strength. 
On  the  other  hand,  the  disturbances  of  the  sensibility  had  only 
slightly  improved.  The  disturbances  of  the  reflex  actions  were  un- 
changed. 

Epicrisis:  In  this  case  the  nervous  disturbances  were  such 
as  to  make  the  topical  localization  of  a  possible  tumor  of  the 
spinal  cord  very  difficult.  To  judge  from  the  nervous  symp- 
toms we  had  to  count  with  an  upper  limit  at  about  the  8th  or 
9th  dorsal  segment,  which  corresponds  to  the  5th  or  6th  proc. 
spin.  The  tenderness  on  pressure  over  the  proc.  spin,  of  the 
4th  and  5th  vertebrae  also  lent  countenace  to  the  notion  of  a 
tumor  in  this  place.  The  air  column  could  here  with  a  rela- 
tively distinct  limit  only  be  followed  till  about  in  front  of  Dix. 
This  then  would  correspond  to  the  lower  pole  of  the  tumor. 
At  the  operation  the  tumor  was  found  to  lie  opposite  the  9th 
vertebral  bow,  in  this  case  therefore  considerably  lower  than 
had  been  expected  on  account  of  the  nerve-symptoms. 

Ca.se  3.  K.  A.  K.,  40  years,  a  smelter.  Always  well  before  liis 
present  illness.     Lues  denied. 

In  August  1919  the  patient  began  to  feel  a  cutting  pain  just  above 
the  point  of  the  right  shoulder-blade.  The  pains  gradually  radiated 
downwards  to  the  right  front  part  of  the  thorax.  Finally  they  be- 
came so  acute  that  he  was  unable  to  work  and  had  to  lie  in  bed  a 
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whole  month  during  September  1919  and  was  treated  with  embro- 
cation and  heat.  He  got  sufficiently  better  to  begin  working  again. 
Towards  the  autumn  the  pain  was  concentrated  to  the  4th  dorsal 
vertebra,  and  from  that  spot  spread  dowTiward  on  both  sides  of  the 
spinal  column  to  the  small  of  the  back  and  lately  down  to  the  up- 
per part  of  the  thigh.  In  April  1920  his  left  leg  began  to  become 
limp,  and  he  often  stumbled.  The  weakness  increased  gradually  and 
in  the  summer  it  also  showed  in  the  right  leg;  it  grew  so  much  that 
finally  he  was  unable  to  walk.  Was  admitted  to  the  Medical  Dept.  of 
the  Serafimerlasarett  on  October  4th,  with  the  diagnosis  of  paraplegia. 

Status  at  the  arrival  ^  lo,   1920:     Normal  constitution.     Flesh  and 
musculature  ordinarj\     Subjectively,  the  patient  complains  of  a  pain, 
that   occasionally  makes  itself  felt  in  his  back  and  downward  to  the' 
back  part  of  his  left  thigh.     Inner  organs  without  remark. 

The  patient  can  not  walk  by  himself;  if  he  supports  his  hands  on 
the  side  of  the  bed  he  can  drag  his  leg  forward.  The  strength  con- 
siderably diminished.  No  atrophy  of  the  musculature.  No  restric- 
tion of  the  passive  motility.  The  patient  is  unable  to  raise  himself 
up  in  bed  without  the  support  of  his  arms. 

Sensibility :  The  sense  of  touch  everywhere  without  remark,  like- 
wise the  sense  of  temperature.  Distinct  uncertainty  of  the  deep  sen- 
sibility in  the  toes.  The  sense  of  pain  weakened  on  the  front  side 
of  the  right  thigh  and  on  the  abdomen  below  a  line  about  halfway 
between  the  navel  and  the  proc.  xiphoid.  The  patient  sometimes  marks 
tenderness  on  pressure   over  the   process  of  the  4th  thoracal  vertebra. 

Patellar  reflex  actions  lively.  Pupillar  reflex  actions  normal.  Cre- 
master  reflex  actions  lacking,  likewise  the  reflex  actions  of  the  ab- 
domen. Babinski  positive  on  both  sides.  Distinct  foot-clonus  of 
both  legs;  also  the  knees  start  bending  and  stretching  rhythmically, 
if  bent  strongly  passively. 

X-rays-examination  ^lo,  1920:  No  changes  to  be  proved  in  the 
thoracal  part  of  the  spinal  column. 

Lumbar  puncture  Vio,  1920:  10  cm^  of  a  clear,  somewhat  yellowish 
fluid  was  tapped.  Nonne  and  Pandy+  +  +.  Pressure  10  cm,  5  cells 
in    each  mm^.     Insufflation    of  10  cm^  of  air  Wassermann  negative. 

X-rays-examination:     No  air  colmnn  could  bee  seen. 

^^/lo.  Lumbar  puncture:  30  cm^  of  the  same  nature  were  drown 
off  and  replaced  by  air. 

X-rays- examination  ^^,  lo,  1920:  After  injecting  air  into  the  spi- 
nal column,  there  was  now  seen  a  thinning  of  the  spinal  shadow 
about  2  cm  wide  and  reaching  up  to  the  6th  thoracal  vertebra. 

"''/lo.  Lumbar  puncture:  30  cm^  were  removed  and  replaced  by 
oxygen  gas. 

X-rays-examination  ^Vio,  1920:  Thinning  of  the  spinal  shadow 
to  the  same  extent  as  last  time. 

Operation  "^  lo  (Professor  EkehoRN):  The  bows  of  D5— Dg  re- 
moved. Out  of  D5  a  pulpy,  smeary,  red  coloured  substance  pours 
out.  Also  D4  somewhat  decayed.  The  core  of  the  bone  has  perfor- 
ated as  far  as  the  dura  which  is  strongly  thickened  between  D3     Dj, 
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most  at  D4 — D5,  where  it  is  lying  perfectly  close  to  the  bone.    The 
cavity    in    the    bone    has    further  perforated  up  to  the  musculature, 
where  it  is  bordered  by  a  thick  rind.  The  dura  was  cut  up  to  diminish 
the    pressure,  the  bows  were  removed  altogether.     As  the  thickening 
of  the  dura  stretched  far  forward,  the  dura  could  not  be  extirpated; 
and    the    wound    was  closed.      Condition  continued  without  reaction. 
Pathologic-anatomical  diagnosis:     Fibrosarcoma  durae  matris. 
Admitted  again  for  X-rays  treatment,  on  ^Vn,  1920. 
Status  ^  /u:     The  patient  has  grown  thinner;  complexion  pale,  yel- 
lowish.    Hbgl.   57   "'o  (Autenrieth).     Red  corpuscules  2,560,000. 

Local  symptoms:  Active  motility  in  the  left  hip-joint  50 — 6O',  in 
the  right  30 .  The  strength  considerably  weakened  in  all  joints, 
more  in  the  right  than  in  the  left  leg;  least  for  stretching  the  ankle- 
joint  and  for  adduction  of  the  hip-joint,  most  for  bending  the  ankle- 
joint  and  stretching  the  knee-joint.  Also  the  strength  of  the  abdo- 
men musculature  weakened.  In  both  legs  a  decided  atrophy,  most 
in  the  right  leg- 

The  senses  of  touch  and  temperature  without  remark,  the  sense  of 
pain  slightly  subjectively  decreased  on  the  right  side  of  the  abdomen 
and  the  front  of  the  right  thigh. 

Reflex  actions:  Babinski  positive  on  both  sides.  The  patellar 
reflex  actions  increased,  most  on  the  right  side.  Reflex  actions  of 
cremaster  and  abdomen  gone.  Reflex  actions  of  the  abdomen  only 
begin  on  a  level  with  the  lower  edge  of  the  pectoralis 

"12:  The  strength  in  the  legs  considerably  increased,  especially 
for  stretching  of  the  knee-joint.  The  disturbances  of  sensibility  have 
completely  disappeared,  with  the  exception  of  a  region  round  the  ope- 
ration cicatrice.  The  patient  can  now  walk,  supporting  himself  against 
the  beds. 

•'V12:  The  patient  now  walks  freely  with  sticks,  his  walk  shuffling 
but  fairly  sure.  The  legs  still  show  a  tendency  to  crossing,  and  are 
distinctly  hyperextended.  The  atrophy  has  diminished  considerably. 
The  musculature  stronger. 

Discharged  ^i,  1921:  Gait  better,  can  walk  round  several  turns 
without  sticks.  Reflex  actions  of  both  legs  lively,  foot-  and  patellar- 
clonus  strongly  pronounced.  Babinski  positive  on  both  sides.  The 
functions^  of  both  legs  about  the  same.  With  bent  knee  raising  till 
above  90  ,  with  stretched  knee  about  50°.  The  senses  of  touch  and 
pain  as  before. 

Improved  during  his  stay  at  home  and  came  back  on  June  14th, 
1921  for  repeated  X-rays-treatment.  General  condition  now  normal. 
Walk  somewhat  spastic,  but  otherwise  free,  and  the  patient  is  able 
to  walk  quite  a  long  distance  without  being  tired.  Continued  spas- 
ticity in  his  legs  with  increased  tendon  reflex  actions  and  positive 
Babinski.  Lower  reflex  actions  of  abdomen  are  lacking,  the  upper 
ones  present.     Discharged  ^Ve,    1921. 

Epicrisis:  In  this  case  the  clinical  symptoms  were  not  so 
convincing,  neither  regarding  the  diagnosis  of  tumor  nor  as  to 
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its  level.  Compared  to  the  previous  cases,  the  uppermost  distur- 
bances of  sensibility  were  at  about  the  same  height  or  perhaps 
one  cm  or  two  higher.  Besides  there  was  an  intermittent  ten- 
derness over  the  processus  of  the  4th  dorsal  vertebra.  There- 
fore it  is  highly  probable  that  even  without  the  method  of 
examination  here  used  there  would  have  been  an  operation 
over  this  region,  the  more  so  as  this  agrees  well  with  the  site 
of  an  operation  with  this  extension  of  the  disturbances  of  sen- 
sibility. Without  doubt,  however,  it  seems  as  if  the  topical 
diagnosis  in  this  case  had  gained  a  valuable  support  in  the 
result  of  the  examination  with  insufflation  of  air.  The  upper" 
limit  of  the  air  column  could  be  found  opposite  the  6th  thora- 
cal vertebra,  and  this  accords  particularly  well  with  the  ope- 
ration find,  as  the  largest  extension  of  the  tumor  was  found 
just  at  D.v  

The  result  is  thus  in  the  cases  of  insufflation  of  air  in  the 
spinal  canal  for  diagnostic  purpose  described  above  that  in 
cases  2  and  3  the  upper  limit  of  the  air  column  well  corre- 
sponded to  the  lower  limit  of  the  tumor  as  found  in  the  ope- 
ration. In  the  3rd  case  the  air  column  stopped  somewhat  be- 
low the  lower  limit  of  the  tumor.  It  has  not  been  possible  to 
establish  whether  this  was  caused  by  adherences  or  that  the 
quantity  insufflated  air  was  too  small.  The  result,  already 
obtained,  tend  however  to  show,  that  this  method  may  gain  a 
certain,  not  small  importance  for  the  topical  diagnosis  of  spi- 
nal tumors.  The  errors  of  judgment,  which  may  occur  seem 
to  be  caused  by  the  air  column,  for  one  or  another  reason,  not 
reaching  quite  up  to  the  tumor  in  question.  But  that  much 
seem  to  be  certain,  that  within  that  part  of  the  spinal  canal 
where  the  air  column  clearly  appears,  there  can  scarcely  at 
the  same  time  exist  any  tumor  growth.  The  X-ray  pictures, 
obtained  by  this  method  of  examination,  are  however  so  diffi- 
cult to  read  and  so  diffuse,  that  no  successful  and  clear  repro- 
duction can  be  considered  possible. 
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Comment  se  produisent  les  deviations 
arthritiques? 

Par 

GUNNAR  KAHLMETER. 

Stockholm. 


Un  des  symptomes  les  plus  frappants  et  les  plus  frequents 
du  rhumatisme  chronique,  sont  des  attitudes  vicieuses  articu- 
laires,  appelees  deviations.  Par  ce  terme  deviation,  je  n'en- 
tends  pas  designer  les  changements  de  forme  des  facettes 
articulaires  qui  caracterisent  le  rhumatisme  chronique  deformant 
et  pour  lesquels  il  faut  reserver  le  mot  deformations  trop  souvent 
employe  comme  synonyme  de  deviations.  Une  deviation  est  une 
flexion  axiale  plus  ou  moins  accentuee  dont  I'angle  pent  etre  mesure, 
une  position  anormale  pouvant  exister  entre  extremites  unies  par  une 
articulation.  Ce  changement  caracterise  tout  specialement  le  rhu- 
matisme chronique  progressif;  il  se  rencontre  souvent  aussi  dans 
le  rhumatisme  chronique  rhumatismal;  par  contre,  il  est  rare  dans 
le  rhumatisme  chronique  deformant  (primaire),  au  moins  sous  sa 
forme  typique. 

Si  Ton  se  demande  de  quoi  dependent  ces  deviations  des  ar- 
ticulations, par  quel  mecanisme  elles  se  produisent,  et  si  Ton 
cherche  une  reponse  dans  les  traites  et  les  manuels  modernes  de 
medecine,  on  trouve  certainement  des  explications;  malheureuse- 
ment  elles  ne  concordent  pas.  La  plupart  des  auteurs  donnent  un 
certain  nombre  d'explications  possibles,  ce  qui  prouve  suffisam- 
ment  qu'aucune  ne  peut  etre  regardee  comme  incontestable 
et  satisfaisante.  Toutes  les  theories  exposees  dans  les  traites  sont  de 
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vieille,  tres  vieille  date  et  pourtant  il  est  evident  que  la  question 
n'est  pas .  resolue.  Tout  effort  pour  contribuer  a  sa  solution 
merite  done  d'etre  bien  accueilli  et  c'est  pour  ce  motif  que  je 
me  risque  a  presenter  cette  etude. 

Les  theories  principaies,  celles  que  Ton  trouve  le  plus  ordinai- 
rement  dans  les  traites  de  medecine  si>nt  les  suivantes: 

Les  deviations  seraient  dues: 

1)  aux  attitudes  volontaires  du  patient  pour  prevenir  la  douleur 
ou  se  soulager,  I'articulation  prenant  Tattitude  ou  la  douleur  est 
la  moindre; 

2)  a  la  distension  de  la  capsule  synoviale  et  au  relachement 
des  ligaments,  ce  qui  prive  I'articulation  de  sa  stabilite  et  permet 
a  la  pesanteur  de  fixer  la  position  de  I'articulation; 

3)  au  gonflement  ou  au  retrecissement  des  capsules  synoviales 
et  des  ligaments; 

4)  aux  changements  de  forme,  c'est  a  dire  aux  deformations 
des  facettes  articulaires; 

5)  a  Taction  des  muscles  (crampe,  atrophic,  contracture). 
Ad  1)  A  la  theorie  qui  pretend  que  les  deviations  devraient  etre 
attribuees  a  des  attitudes  voulues,  c'est-a-dire  resulter  du  main- 
tien  de  I'articulation  dans  la  position  qui  cause  le  moins  de 
douleur,  on  objecte  tout  d'abord  que  la  resistance  au  redressement 
—  redressement  le  plus  souvent  impossible  des  les  debuts  de  la 
maladie  —  prouve  deja  que  la  deviation  n'est  pas  le  resultat 
d'attitudes  volontairement  adoptees  (Tessier  et  Roque).  Des 
1878,  Masse  signalait,  que  les  attitudes  vicieuses  augmentent 
souvent  considerablement  pendant  le  sommeil,  tandis  qu'elles 
diminuent  pendant  le  jour,  alors  que  le  patient  peut  lutter  contre 
elles.  Ce  fait  tendrait  a  prouver  qu'elles  ne  visent  pas  a  la  pre- 
vention de  la  douleur.  L'objection,  a  mon  sens,  la  plus  forte 
centre  cette  theorie  est  la  suivante:  d'une  part,  on  voit  parfois 
des  deviations  coexister  avec  des  arthropathies  pratiquement 
indolentes  et,  d'autre  part,  on  ne  peut  prouver  que  les  deviations 
typiques  soient  pour  chaque  articulation  les  attitudes  les  plus 
capables  de  prevenir  la  douleur.  Considerons,  par  exemple, 
la  plus  vulgaire  de  toutes  les  deviations,  celle  des  doigts  vers  le 
bord  cubital  de  la  main,  deviation  qui  prend  son  origine  dans 
les  articulations  metacarpophalangiennes.  D'apres  Quain  ces 
articulations  jouissent  dans  I'extension  d'une  plus  grande  mobi- 
lite  laterale  que  dans  la  flexion;  la  capsule  est  done  en  flexion 
plus  fortement  tendu  qu'en  extension.    Si  done  les  deviations 


COMMENT   SE    PRODUISEXT    LES    DEVIATIONS   ARTHRITIQUES ?      567 

etaient  commandees  par  la  recherche  du  soulagement,  I'arti- 
culation  devrait  toujours  etre  etendue;  or  elle  est  le  plus  sonvent 
flechie,  avec  la  deviation  typique,  que  Ton  sait,  et  Fanatomie 
est  incapable  d'expliquer  comment  la  deviation  vers  le  hord  cubital 
de  la  main  peut  bien  amener  plus  de  soulagement. 

Ad  2)  L'opinion,  d'apres  laquelle  le  relachement  de  la  capsule 
synoviale  et  des  ligaments  par  suits  de  I'epanchement  articulaire 
permet  a  la  pesanteur  d'engendrer  les  deviations,  compte  beau- 
coup  de  partisans.  Tessier  et  Roque  remarquent  cependant 
que  les  ligaments  sont  souvent  remplaces  par  un  tissu  ankylosant 
et  qu'avec  les  hydarthroses  les  plus  accentuees.  par  exemple  celles 
du  genou,  les  deviations  font  souvent  defaut.  (Dans  les  arthri- 
tes  tuberculeuses  des  doigts  les  epanchements,  bien  que  par- 
fois  tres-abondants,  n'aboutissent  pas  non  plus  a  des  devia- 
tions aussi  typiques  que  celles  des  peanchements  rhumatis- 
maux.)  Plus  fondee  me  semble  I'objection  de  Charcot,  a  sa- 
voir  que  les  deviations  se  rencontrent  souvent  dans  des  arti- 
culations qui  n'ont  jamais  ete  le  siege  d'aucun  epanchement  et 
chez  lesquelles,  par  consequent,  il  n'a  jamais  existe  de  relache- 
ment de  la  capsule  et  des  ligaments.  En  regie  generale,  les  arti- 
culations fonctionnent  encore  tres  bien  lorsque  la  deviation 
apparait;  il  est  done  difficile  d'admettre  que  la  pesanteur  dont 
Taction,  par  exemple,  sur  les  articulations  des  doigts  ne  peut 
etre  grande,  joue  dans  ces  deviations  un  role  de  quelque  importance. 

Ad  3)  Dans  le  manuel  de  Notnagel,  Pribram  donne  une  grande 
importance  au  gonflement  des  parties  molles  de  I'articulation 
metacarpophalangienne  de  I'index;  il  en  resulterait  une  deviation 
radiale  de  ce  doigt  qui,  a  son  tour,  ferait  devier  les  autres.  Cette 
hvpothese  me  parait  aussi  fantaisiste  que  peu  raisonnable.  Au 
premier  postulat  de  cette  theorie,  le  gonflement  considerable 
des  parties  molles  du  cote  radial  de  I'articulation  de  I'index, 
Pribram  n'apporte  aucune  justification  et  de  plus  le  pheno- 
mene  semble  n'avoir  ete  observe  que  par  lui. 

La  theorie  du  retrecissement  de  la  capsule  synoviale  et  de 
i'appareil  ligamenteux  a  joue  un  plus  grand  role.  Dans  le  manuel 
de  Mohr-Stahelin,  Lommel  enregistre  ce  retrecissement  comme 
une  des  causes  les  plus  probables  et  ajoute  tres  brievement  que  la 
deviation  des  doigts  vers  le  bord  cubital  de  la  main  passe  pour 
dependre  d'un  retrecissement  plus  fort  de  I'appareil  ligamenteux 
du  cote  cubital.  II  ne  donne  aucune  raison  plausible  en  faveur 
de  cette  hypothese  et  il  serait  en  effet  difficile  d'en  trouver  une. 
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On  peut  dire  que  la  theorie  ne  repose  sur  aucun  fondement  se- 
rieux.  LjOngdahl,  ]ui  aussi,  attache  de  i'importance  au  retre- 
cissement  de  la  capsule.  Pour  moi,  il  me  semble  peu  admissible 
que  cette  condition  puisse  amener  des  deviations  aussi  typiques 
et  aussi  communes  que  celles  qu'on  observe.  En  outre,  ces  de- 
viations surviennent  parfois  dans  des  phases  si  precoces  de  la 
maladie  qu'il  ne  peut  etre  question  de  retrecissement. 

Ad  4)  Une  des  possibilites  les  plus  discutees  dans  la  genese  des 
deviations  est  celle  de  la  deformation  des  facettes  articulaires, 
Mais  il  est  de  bonnes  raisons  pour  la  rejeter.  La  radiographic, 
de  plus  en  plus  employee,  a  montre,  d'une  part,  que  dans  le  rhuma- 
tisme  chronique  progressif  ordinaire  des  deviations  tres  impor- 
tantes  se  produisent  souvent  sans  aucune  deformation  des  facettes 
articulaires  et,  d'autre  part,  que  de  semblables  deviations  man- 
quent  souvent  dans  des  cas  de  rhumatisme  chronique  deformant 
ties  caracterises,  alors  que  les  facettes  articulaires  sont  profonde- 
ment  alterees.  S'il  y  a  des  deviations,  elles  ne  sont  ni  aussi  im- 
portantes,  ni  surtout  aussi  caracteristiques  que  dans  le  rhumatisme 
chronique  progressif. 

Ad  5)  La  theorie  musculaire  des  deviations  nous  vient  de 
Charcot  qui  dans  sa  these  de  doctorat,  en  1853,  et  dans  un  travail 
ulterieur,  en  1874,  traite  a  fond  la  genese  des  deviations.  Selon 
lui,  elles  doivent  etre  attribuees  a  »des  contractions  musculaires 
spasmodiques»  et  il  appuie  son  opinion  sur  les  raisons  suivantes: 
a)  les  douleurs  musculaires  paroxystiques  initiales;  b)  la  forme 
des  deviations:  elles  sont  evidemment  des  »attitudes  forcees»; 
c)  la  resistance  des  malades  au  redressement  et  leur  incapacite 
de  combattre  les  deviations,  ce  qui  montre  clairement  qu' elles 
ne  sont  pas  volontaires;  d)  le  type  ordinaire  des  deviations  qui 
s'accorde  pour  le  mieux  avec  une  contraction  musculaire:  il 
s'agit  de  »deviations  d'ensemble»  meme  lorsque  toutes  les  arti- 
culations ne  sont  pas  atteintes  par  I'arthrite;  e)  les  memes  devia- 
tions apparaissent  dans  des  maladies  ou  les  articulations  ne  sont 
pas  atteintes  et  ou  par  consequent  on  ne  peut  avoir  recours  a 
d'autre  explication  qu'a  la  contraction  des  muscles;  comme 
exemple,  Charcot  donne,  entre  autres,  la  paralysie  agitante. 

Charcot  a  done  essaye  de  defendie  sa  theorie  par  un  grand 
nombre  de  preuves.  Et  il  faut  reconnaitre  que,  par  la,  il  se  montre 
de  beaucoup  superieur  a  tant  d'autres  theoriciens  qui  se  sont 
contentes  de  formuler  leurs  hypotheses  sans  tenter  de  les  de- 
montrer.  Aussi  la  theorie  musculaire  de  Charcot  a-t-elle  ete  accep- 
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tee  en  beaucoup  de  pays,  notamment  en  France,  ou  elle  est  gene- 
ralement  adoptee,  de  meme  qu'en  Angleterre.  Tessier  et  Roque 
s'y  rallient  completement  dans  le  )>]S'ouveaii  Traite  de  Medecine» 
(Brouardel-Gilbert-Thoixot).  L'anglais  Llewelyn- Jones  qui 
a  public  une  des  meilleures  monographies  qui  existe  sur  les  ar- 
thrites  voit  aussi  dans  les  contractures  musculaires  (qu'il  compte 
parmi  les  »premonitory  symptoms»)  la  cause  premiere  des  devia- 
tions qui  se  fixent  ensuite  par  I'atrophie  et  la  contraction  des 
»related  muscles». 

Dans  les  ouvrages  allemands,  au  contraire,  on  trouve  des 
explications  variables  et  en  general  peu  precises.  Pribram,  par 
exemple,  dans  le  traite  de  Nothnagel,  cite  toutes  les  theories 
que  je  viens  d'enumerer,  II  rejette  la  deformation  des  facettes 
articulaires,  pretend  que  le  gonflement  des  parties  molles  joue 
un  grand  role,  accorde  que  les  contractions  musculaires  peuvent 
dans  une  certaine  mesure  causer  les  deviations  et  surtout  con- 
tribuer  a  leur  fixation,  mais  il  ajoute  que  le  facteur  le  plus  im- 
portant serait  le  relachement  des  ligaments  lateraux  —  une  salade, 
comme  on  le  voit,  de  toutes  les  possibilites!  Si  enfin  nous  cher- 
ch.ons  dans  le  »Larobok  i  intern.  medicin»  scandinave,  I'opinion 
de  Ljungdahl  sur  I'origine  des  deviations,  nous  voyons  qu'il 
regarde  I'apparition  des  deviations  comme  une  consequence  de  la 
deformation  des  facettes  articulaires,  deformation  qui  est  cause, 
a  son  tour,  que  les  pressions  engendrees  par  le  fonctionnement 
de  I'articulation,  jointes  au  retrecissement  de  la  capsule,  occasion- 
nent  les  positions  anormales.  • 

Ainsi,  comme  je  I'ai  fait  observer  au  commencement  de  cette 
etude,  la  question  des  causes  des  deviations,  de  leur  mode  d'ap- 
parition  ne  peut  etre  consideree  comme  definitivement  resolue. 
En  Allemagne  et  en  Scandinavie,  au  moins,  les  opinions  les  plus 
differentes  regnent  encore  a  ce  sujet. 

De  ma  critique  precedente  des  theories  les  plus  importantes, 
il  ressort  que  la  theorie  fran^aise  de  la  genese  musculaire  me 
parait  la  mieux  fondee.  A  mon  avis  aucune  preuve  satisfaisante 
n'a  ete  donnee  en  faveur  des  autres  theories,  sinon  peut- etre 
a  I'aide  de  cas  isoles,  tandis  que  la  theorie  musculaire  explique 
plus  facilement  le  caractere  typique  des  deviations.  Parmi  les 
autres  theories  la  seule  qui,  a  mon  sens,  merite  d'etre  prise  en 
consideration  dans  un  assez  grand  nombre  de  cas  est  celle  du  re- 
lachement des  capsules  et  des  ligaments.  Dans  quelque  articula- 
tion qu'il  se  produise,  ce  relachement  doit  evidemment  favoriser 
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Tapparition  de  la  dev^iation.  Et,,  comme  je  le  dirai  plus  au  long, 
ce  relachement  joue  vraisemblablement  un  assez  grand  role  comme 
cause  adjuvante.  Les  raisons  sur  lesquelles  Charcot,  ce  grand 
clinicien,  appuie  sa  theorie  me  paraissent  tres  plausibles,  mais 
elles  ne  sont  pas  demonstratives,  et  apres  Charcot,  personne  que 
je  sache  n'a  renforce  de  quelque  anneau  sa  chaine  de  preuves. 

C'est,  a  mon  sens,  a  deux  points  de  vue  particuliers  qu'il  importe 
d'approfondir  la  genese  des  deviations  musculaires.  D'une  part, 
il  faut  rechercher  si  nos  connaissances  sur  le  mecanisme  des  arti- 
culations visees  et  si  les  effets  de  Taction  musculaire  sur  ces  memes 
articulations  nous  permettent  d'admettre  que  les  deviations 
d'aspect  typique  sont  provoquees  par  les  muscles.  D'autre  part,  a 
I'aide  d'une  analyse  approfondie  des  possibilites  theoriques  en  cette 
question  et  en  utilisant  les  troubles  musculaires  que  Ton  peut 
reellement  constater  (crampes,  atrophic,  contractions),  il  faut 
s'efforcer  d'elucidcr  aussi  completement  que  possible  la  nature 
et  I'origine  (entre  autres  peripherique  ou  centrale)  des  troubles 
musculaires  fonctioncls  presumes. 

Pour  simplifier  la  discussion  de  ces  questions  je  ne  considererai, 
dans  ce  qui  va  suivre,  qu'un  cas  special:  par  exemple,  la  deviation 
typique  dans  la  main  et  les  doigts,  qui  est  I'une  des  plus  ordinaires, 
des  plus  caracteristiques  et  des  plus  frappantes  de  toutes  les 
deviations.  Le  trait  le  plus  caracteristique  et  le  plus  general  est 
ici  la  deviation  vers  le  bord  cubital  dans  I'articulation  du  poignet 
et  dans  les  articulations  inter9arpiennes  et  metacarpophalangien- 
nes.  Cette  deviation  vers  le  bord  cubital  existe  dans  presque  tous 
les  cas  de  polyarthrite  ou  en  general  les  deviations  dans  les  arti- 
culations de  la  main  se  rencontrent.  A  I'ordinaire,  le  carpe  et  le 
metacarpe  sont  flechis  sur  I'avantbras  et  dans  la  plupart  des  cas 
les  doigts  sont  flechis  au  niveau  des  articulations  metacarpopha- 
langiennes. 

Ces  deux  caracteres:  la  deviation  vers  le  bord  cubital,  la  flexion 
dans  I'articulation  du  poignet  et  dans  les  articulations  medio- 
carpiennes  ainsi  que  la  deviation  vers  le  bord  cubital  dans  les 
articulations  metacarpophalangiennes  constituent  les  attitudes 
anormales  typiques  qu'on  retrouve  constamment.  Sur  ce  point, 
tous  doivent  etre  d'accord.  Les  attitudes  anormales  dans  les  arti- 
culations interphalangiennes  sont  au  contraire,  et  sans  aucun 
doute  beaucoup  plus  variables.  Charcot  a  essaye  de  presenter 
2  types  differents  avec  3  variantes  chacun.  Le  premier,  de  beau- 
coup  le  plus  ordinaire  a,  d'apres  Charcot,  les  caracteres  suivants: 
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flexion  dans  les  articulations  metacarpophalangiennes  et  dans 
les  dernieres  articulations  interphalangiennes;  extension  dans  les 
articulations  interplialangiennes  internes.  Caracteres  du  second 
type:  extension  dans  les  articulations  metacarpophalangiennes 
et  dans  les  dernirees  articulations  interphalangiennes;  flexion 
dans  les  articulations  interphalangiennes  internes.  Dans  les  deux 
types,  au  moins  toujours  dans  le  premier,  on  observe  en  outre, 
la  deviation  vers  le  bord  cubital,  le  plus  souvent  cependant  dans 
les    articulations    metacarpophalangiennes    seulement. 

Des  auteurs  plus  recents  ont  en  general  reconuu  que  les  2  types 
de  Charcot,  sans  etre  constants,  s'observent  souvent  mais 
qu'ils  ont  rarement  la  nettete  decrite.  Tres  souvent  on  observe 
dans  les  articulations  des  doigts  des  deviations  tout  a  fait  irre- 
gulieres.  Par  exemple:  I'articulation  interphalangienne  interne 
ou  externe  d'un  doigt  est  flechie,  tandis  que  dans  la  meme  main 
celle  d'un  autre  doigt  est  etendue  et  il  en  est  de  meme,  bien  qu'a 
un  degre  moindre,  pour  les  deviations  laterales. 

Avant  d'aller  plus  loin,  je  dois,  aussi  brievement  que  possible, 
rappeler  quelques  faits  anatomiques  concernant  les  articulations 
de  la  main  et  les  mouvements  qui  s'y  produisent.  U articulation 
radiocarpienne  permet  des  mouvements  sur  deux  axes  formant 
entre  eux  angle  droit:  d'une  part,  flexion  palmaire  et  flexion 
dorsale;  d'autre  part:  flexion  radiale  peu  sensible  et  flexion  un 
peu  plus  accentue  vers  le  bord  cubital.  L' articulation  mediocar- 
fienne  est  une  articulation  trochleenne;  elle  n'est  done  mobile 
qu'autour  d'un  seul  axe.  Tous  les  mouvements  du  poignet  s'ac- 
compagnent  d'un  mouvement  simultane  dans  les  deux  articula- 
tions precitees.  Lors  d'une  flexion  palmaire  et  d'une  flexion 
dorsale,  les  deux  articulations  se  meuvent  dans  la  meme  direction. 
Le  contraire  s'observe  avec  les  mouvements  lateraux;  en  ce  cas 
la  flexion  vers  le  bord  cubital  (en  outre  d'une  flexion  cubitale 
insignifiante  dans  I'articulation  radiocarpienne),  s'acccmpagne 
d'une  flexion  dorsale  dans  I'articulation  radio-carpienne  et  d'une 
flexion  palmaire  dans  I'articulation  medio-carpieune.  Lors  d'une 
flexion  radiale  c'est  I'inverse  qui  se  produit.  Ces  faits  me  parais- 
sent  dignes  d'attention  lorsqu'il  s'agit  d'expliquer  les  deviations 
arthritiques. 

Les  articulations  car'po-metacarpiennes  sont  des  arthrodies. 
La  2:e  et  la  3:e  sont  presque  immobiles;  la  4:e  et  particulierement 
la  5:e  sont  un  peu  plus  mobiles  et  permettent,  comme  arthrodies, 
des  mouvements  dans  toutes  les  directions. 
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Les  articulations  metacarpophalangiennes  sont,  d'apres  Testut, 
des  articulations  condyliennes,  d'apres  Quain,  elles  sont  plutot 
des  ginglymes  arhrodies.  Les  parties  dorsales  des  facettes  arti- 
culaires  sont  presque  planes,  les  parties  palmaires  un  pen  arron- 
dies  avec  des  cannelures  et  des  rainures  correspondantes.  C'est 
pourquoi  aucun  mouvement  lateral  ne  peut  se  produire  en  position 
flechie,  ce  qui  du  reste  est  egalement  empeche  par  les  ligaments 
lateraux  qui  se  tendent  quand  I'articulation  est  flechie,  mais  se 
relachent  quand  elle  est  etendue.  La  position  etendue  'permet 
une  mobilite  laterale  evidente. 

Les  articulations  interphalangiennes  sont  de  veritables  articu-^ 
lations  trochleennes  qui  ne  permettent  que  la  flexion  sans  aucun 
mouvement  lateral. 

L'apercu  anatomique  qui  vient  d'etre  donne  montre  immediate- 
ment  que  des  facettes  articulaires  parfaitement  normales,  n'ayant 
subi  aucune  deformation  arthritique,  ainsi  que  des  capsules  syno- 
viales  et  des  ligaments  normaux  permettent  cette  sorte  de  deviation 
de  la  main  que  nous  avons  presentee  comme  la  deviation  typique 
et  qui  s' observe  dans  la  grande  majorite  des  cas  de  rhumatisme  cJiro- 
nique,  whumatisme  articulair&>,  deviation  caracterisee  par  une 
flexion  palmaire  et  une  flexion  vers  le  bord  cubital  de  la  main  dans 
V articulation  du  poignet,  une  flexion  palmaire  et  une  flexion  vers 
le  bord  cubital  de  la  main  dans  les  articulations  metacarpophalangien- 
nes.  Par  contre,  les  conditions  anatomiques  normales  ne  permet- 
tent aucune  flexion  soit  dorsale,  soit  vers  le  bord  cubital  de  la 
main,  soit  radiale,  dans  les  articulations  interphalangiennes. 

Si  maintenant  nous  passons  aux  faits,  nous  constatons  que  les 
deviations  typiques  —  flexion  palmaire,  flexion  vers  le  bord  cu- 
bital de  la  main  dans  les  articulations  du  poignet  et  dans  les 
articulations  metacarpophalangiennes  —  se  presentent  avec  la 
plus  grande  nettete  tout  au  debut  de  I'artlirite.  Je  pretends  meme 
avec  plusieurs  auteurs  tres  experimentes  que  ce  sont  les  deviations 
typiques  qui  peuvent  etre  le  prelude  de  toute  la  maladie  et  par 
consequent  apparaitre  avant  que  les  articulations  soient  visible- 
ment  attaquees.  (Charcot,  His,  Tessier  et  Roque,  Jones' 
»motor  group  of  premonitory  symptoms*).  Ces  auteurs  soutiennent 
la  theorie  de  I'apparition  des  deviations  par  le  spasme  musculaire 
pour  les  raisons  que  j'aidonnees  pag.  568.  II  me  semble  que  I'etat 
anatomique  des  articulations  en  cause  et  que  je  viens  d'exposer, 
joint  a  ce  que  j'ai  dit  plus  haut,  doit  tout  d'abord  contribuer  a 
montrer  que  les  conditions  anatomiques  rendent  possible  Vhypoihese 
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de  Vapparition  des  deviations  sous  Vinfluence  de  Taction  musculaire 
—  au  moins  en  ce  qui  concerne  les  articulations  du  poignet  et  les 
articulations  metacarpophalangiennes. 

II  est  de  meme  evident  que  I'etat  anatomique  normal  permet 
des  deviations  palmaires  et  dorsales  dans  les  articulations  pha- 
langiennes,  mais  non  des  deviations  laterales.  Les  deviations 
laterales  dans  ces  articulations  ne  faraissent  pas  du  reste  se  frodu- 
ire  dans  une  phase  aussi  precoce  de  la  maladie,  alors  que  les  condi- 
tions anatomiques  ne  presentent  rien  d'anormal.  Elles  surviennent 
seulement  lorsquel  es  articulations  ont  ete  longtemps  tumefiees, 
les  capsules  et  les  ligaments  tendus  et  relaches  ou  quand  la 
forme  des  facettes  articulaires  a  deja  change;  elles  doivent  alors 
necessairement  resulter  de  toutes  ces  alterations. 

Voyons  mainteuant  si  une  action  musculaire  capable  de  pro- 
duire  les  deviations  precitees  est  possible  dans  ces  articulations 
(articulations  du  poignet  et  articulations  metacarpophalangien- 
nes). 

Observons  tout  d'abord  que  parmi  les  deviations  precitees 
il  est  possible  de  produire  volontairement:  une  flexion  palmaire 
et  une  flexion  vers  le  bord  cubital  de  la  main  dans  »le  poignet», 
une  flexion  palmaire  et  une  flexion  vers  le  bord  cubital  de  la 
main  dans  les  articulations  metacarpophalangiennes  (cette  der- 
niere  toutefois  a  un  degre  insignifiant).  Par  centre,  il  est  impos- 
sible de  produire  des  deviations  laterales  dans  les  articulations 
interphalangiennes. 

Ainsi  done,  les  deviations  que  j'ai  precedemment  signalees 
comme  des  deviations  arthritiques  typiques  et  precoces  peuvent 
se  realiser  volontairement.  Mais,  pour  les  raisons  exposees  pre- 
cedemment dans  cette  etude,  on  n'a  pas  le  droit  de  penser  que 
les  deviations  arthritiques  se  produisent  volontairement. 

II  faut  done,  si,  tout  considere,  elles  dependent  de  Taction 
musculaire  qu'elles  se  produisent  involontairement,  en  autres 
termes,  par  suite  de  contractures  ou  de  spasmes  (qui  sont  les 
degres  differents  d'un  meme  phenomene  —  voir  le  traite  de 
Lewandowsky  I  pag.  686  et  suivantes). 

II  faut  tout  d'abord  bien  comprendre  les  differentes  formes 
de  contractures  qui  peuvent  exister.  II  n'y  en  a  que  deux:  la 
contracture  centrale  et  la  contracture  peripherique.  La  contrac- 
ture centrale  est  la  contracture-type  de  toutes  les  maladies  avec 
interruption  des  faisceaux  pyramidaux,  par  exemple  la  contracture 
hemiplegique.  (On  notera  que  dans  les  phases  avancees  de  The- 
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miplegie,  il  se  produit  aussi  des  contractures  de  raccourcisse- 
ment).  Elle  consiste  en  une  tension  active  exageree,  continue, 
independante  de  la  volonte.  qui  s'oppose  a  un  relachement  passif, 
mais  qui  peut  toujours,  sans  grande  difficulte,  etre  vaincue  et 
qui  disparait  pendant  le  sommeil.  Elle  presente  la  meme  disso- 
ciation que  le  type  de  predilection  de  Wernicke  de  la  paralysie 
centrale. 

Parmi  les  caracteristiques  de  la  contracture  centrale.  nous 
en  vovons  tout  de  suite  deux  qui  ne  concordent  pas  avec  les  con- 
ditions des  deviations  arthritiques:  ces  dernieres  ne  peuvent  etre 
corrigees  et  ne  disparaissent  pas  pendant  le  sommeil.  Le  tj^e. 
de  dissociation  de  Wernicke  —  sous  sa  forme  classique  dans  les 
hemiplegies  —  comprend,  il  est  vrai,  des  flexions  dans  les  arti- 
culations radiocarpiennes,  metacarpophalangiennes  et  interpha- 
langiennes,  mais,  en  regie  generale,  la  deviation  vers  le  bord 
cubital  de  la  main,  qui  caracterise  les  deviations  arthritiques, 
fait  defaut.  II  est  done  peu  probable  que  de  veritables  contrac- 
tures centrales  spasmodiques  soient  la  cause  des  de\aations  arthri- 
tiques —  au  moins  en  regie  generale,  mais  il  est  a  noter  que  les 
contractures  centrales  peuvent  certainement  dans  quelques  cas, 
occasionner  au  niveau  des  articulations  radiocarpiennes  et  meta- 
carpophalangiennes des  deviations  exactement  semblables  a 
celles  des  arthritiques  y  compris  la  deviation  vers  le  bord  cubital 
de  la  main,  et  cela  sans  aucun  alteration  pathologique  des  arti- 
culations. Pareilles  deviations  se  produisent  souvent,  comme 
I'ont  deja  fait  remarquer  Charcot,  Tessier  et  Roque.  Jones  et 
autres,  dans  I'hemiplegie,  particuli element  dans  Themiplegie 
infantile,  et  tres  souvent  dans  la  paralysie  agitante. 

Ce  qui  vient  d'etre  dit  parait  done  demontrer  que  les  contrac- 
tures musculaires  peuvent  produire  des  deviations  de  meme  type 
que  les  deviations  arthritiques,  mais  que,  vraisemblablement, 
aucune  contracture  centrale  n'accompagne  la  polyarthritite. 
Des  contractures  musculaires  peripheriques  peuvent-elles  causer 
alors  les  deviations  arthritiques?  II  faut  d'abord  etre  bien  con- 
vaincu  que  les  contractures  spasmodiques  vraies  et  persistantes 
d'origine  peripherique  n'existent  pas  (voir  par  ex.  Lewandowsky). 
Les  contractures  persistantes  d'origine  peripherique  dependent 
de  la  paresie  des  antagonistes  et  sont  par  consequent  des  contrac- 
tures de  raccourcissement.  Ceci,  pour  notre  raisonnement,  est 
important  a  retenir.  Autant  que  j'en  puis  juger,  les  auteurs  par- 
tisans de  la  genese  musculaire  des  deviations  comprennent  I'ac- 
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tion  musculaiie  de  differentes  manieres.  Quelques-uns,  tels 
Charcot,  Tessier  et  Roque,  voient  dans  des  spasmes  musculaires 
iiiitiaux,  spasmes  actifs  et  accompagnes  de  douleurs,  la  cause  des 
deviations;  evidemment  ils  pensent  que  les  spasmes  musculaires 
actifs  subsistent  pendant  toute  revolution  de  la  maladie.  Cette 
maniere  de  voir  ne  Concorde  pas,  a  mon  sens,  avec  la  conception 
moderne  des  contractures  musculaires  d'origine  peripherique 
(C'est  a  dire  provenant  des  cellules  des  cornes  anterieures  et  de 
leurs  neurones). 

D'autres,  comme  par  exemple  Pribram  et  His  (dans  la  mesure 
ou  ils  attachent  quelque  importance  a  Taction  musculaire),  voient 
les  deviations  en  rapport  avec  I'atrophie  et  la  retraction  des  petits 
muscles  de  la  main,  interrosseux  et  lombricaux.  A  ceci  on  peut 
objecter  que  les  muscles  atrophiques  ne  sont  pas  retractes,  loin 
de  la,  et  que  de  plus  il  est  inadmissible  qu'une  retraction  des 
petits  muscles  de  la  main  puisse  causer  les  deviations  artbritiques 
typiques;  en  tout  cas  la  deviation  vers  le  bord  cubital  de  la  main 
ne  tiendra  jamais  a  cette  cause. 

L'opinion  de  Jones  me  semble  beaucoup  plus  vraisemblable. 
Parmi  les  »premonitory  symptoms*  qu'il  note  avec  le  plus  d'insis- 
tance  est  le  spasme  musculaire  qui,  dans  la  plupart  des  cas,  est 
un  spasme  flecbisseur  au  niveau  de  la  main  et  qui  se  combine 
souvent  a  un  spasme  adducteur  (=  flexion  vers  le  bord  cubital  de 
la  main),  »a  forecast  of  the  ulnar  deviation,  so  characteristic 
a  deformity  of  the  disease  in  a  later  period)).  (D'apres  mon  expe- 
rience, on  peut  souvent  constater,  dans  les  premieres  phases  de 
i'arthrite,  des  douleurs  spontanees  et  de  la  sensibilite  au  niveau 
des  flechisseurs,  ce  qui  permet  de  soup9onner  un  spasme  flechisseur 
initial).  Jones  ajoute  que  dans  certains  cas  un  affaiblissement  de 
la  force  musculaire  apparait  meme  de  tres  bonne  heure,  circon- 
stance  qui  s'observe  surtout  dans  la  supination  de  la  main;  I'af- 
faiblissement  progressif  de  ce  mouvement  peut  etre,  d'apres  lui, 
le  premier  symptome  d'une  arthrite  imminente  dans  I'articulation 
du  poignet  (il  en  est  de  meme  du  spasme  flechisseur).  Dans  ces 
cas  I'affaiblissement  des  muscles  ne  tarde  pas  a  se  trahir  par  une 
atrophic  evidente  des  muscles  pour  la  plupart  des  arthrites, 
(I'atrophie  des  muscles  extenseurs  de  I'avant-bras  est  tout  a  fait 
evidente).  On  arrive  alors  a  ce  que  Jones  appelle,  »a  condition 
of  muscular  imbalance)).  La  consequence  de  I'affaiblissement  pro- 
gressif du  muscle  et  de  I'atrophie  entraine  — ici  comme  toujours 
—  une  predominance  des  antagonistes,  predominance  qui,  a  son 
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tour,  amene,  d'une  part,  un  changement  de  mecanisme  dans  I'arti- 
culation  et,  d'autre  part,  une  contracture  des  antagonistes.  Et 
nous  voici  en  presence  d'une  attitude  vicieuse  dans  I'articulation, 
deviation  reelle  et  evidente. 

Get  expose  de  Jones  de  I'apparition  des  deviations  me  semble 
a  'priori,  tres  acceptable  et  vraisemblablement  exact.  Si,  comme 
je  crois  I'avoir  montre  plus  haut,  on  peut  supposer  que  Faction 
eventuelle  musculaire  qui  occasionnerait  les  deviations  est  de 
nature  peripherique,  on  ne  peut  penser  a  une  autre  explication. 
La  contracture  peripherique  de  nature  permanente  est  toujours 
une  contracture  de  raccourcissement  survenue  par  suite  d'unei 
»muscular  imbalance)). 

II  nous  reste  maintenant  a  tacher  de  montrer  que  —  dans  le 
cas  special  auquel  j'ai  consacre  toute  cette  etude  —  la  deviation 
typique  de  la  main  et  des  doigts,  peut  etre  expliquee  d'apres  les 
theories  qui  viennent  d'etre  developpees.  Une  analyse  plus 
complete  a  ce  point  de  vue  n'a  jamais  ete  faite,  que  je  sache. 

Les  muscles  moteurs  des  articulations  du  poignet  et  des  doigts 
sont,  d'une  part:  les  longs  muscles  situes  dans  I'avantbras;  d'autre 
part:  les  petits  muscles  de  la  main.  Les  muscles  de  I'avant-bras 
se  rangent  en  deux  groupes:  les  extenseurs  et  les  flechisseurs.  lis 
sont  innerves  par  3  nerfs  peripheriques:  les  extenseurs  par  le 
radial,  les  flechisseurs  par  le  median  et  le  cubital.  Un  fait  acquis, 
c'est  que  les  extenseurs  sont,  a  I'etat  normal,  plus  faibles  que  les 
flechisseurs.  Dans  les  paralysies  centrales,  un  des  caracteres  du 
type  de  predilection  de  Wernicke  est  une  paralysie  plus  forte 
des  extenseurs  que  des  flechisseurs.  Dans  les  paresies  periphe- 
riques, par  exemple  dans  un  cas  de  polyneurite,  les  extenseurs 
sont  presque  toujours  plus  gravement  atteints.  Dans  les  arthrites 
on  a  depuis  longtemps  observe  du  reste  que  les  extenseurs  s'atro- 
phient  plus  promptement  et  plus  completement.  Hoffa  a  essaye 
d'expliquer  ainsi  cette  circonstance:  les  nerfs  de  I'articulation 
du  poignet  viennent  du  nerf  radial  et  dans  I'articulation  malade 
se  produirait  une  irritation  centripete,  qui  transmise  fonctionelle- 
ment  par  I'intermediaire  des  cornes  posterieures  aux  cornes  ante- 
rieures  de  la  moelle  epiniere  aurait  pour  resultat  I'atrophie 
(Charcot).  Cette  theorie  trouve  un  certain  appui  dans  les  expe- 
riences de  Raymond,  experiences  qui  ont  montre  que  la  section 
des  racines  posterieures  empeche  la  production  d'atrophies 
arthrogenes.  Quoi  qu'il  en  soit,  le  fait  que  les  extenseurs  devien- 
nent  plus  facilement  et  a  un  plus  haut  degre  paretiques  que  les 
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flecliisseurs  est  indiscutable.  II  en  resulte  une  contracture  des 
antagonistes,  les  flechisseurs.  Toutefois,  il  est  ici  extremement 
difficile  d'expKquer  pourquoi  dans  les  arthrites  cette  contracture 
amene  la  deviation  vers  le  bord  cubital  de  la  main  dans  un  nombre 
si  superieur  de  cas,  alors  que  dans  d'autres  circonstances  (polyo- 
myelite,  polyneurite)  elle  n'est,  —  en  regie  generale  —  qu'une 
contracture  de  flexion  des  doigts  et  des  articulations  de  la  main 
avec  pronation  de  I'articulation  du  poignet. 

Un  examen  plus  approfondi  des  conditions  anatomiques  nous 
montre  tout  d'abord  que  les  muscles  flechisseurs  sont  innerves 
par  deux  nerfs  peripheriques  differents,  le  median  et  le  cubital. 
Le  median  innerve  le  rond  pronateur  et  le  carre  pronateur,  le 
grand  palmaire,  les  flechisseurs  communs  superficial  et  profond 
pour  les  2:eme  et  3:eme  doigts,  le  long  flechisseur  du  pouce, 
I'abducteur,  I'opposant  et  le  faisceau  externe  du  court  flechisseur 
du  pouce,  ainsi  que  les  deux  premiers  lombricaux.  Le  nerf  cubital 
innerve  le  cubital  anterieur,  le  flechisseur  profond  des  4:eme  et 
5:eme  doigts,  les  muscles  du  petit  doigt,  I'adducteur,  et  le  fais- 
ceau interne  du  flechisseur  du  pouce,  les  deux  lombricaux  externes 
et  tons  les  interosseux. 

Si  Ton  compare  cet  aper9u  de  I'innervation  des  muscles  avec 
la  description  que  j'ai  faite  precedemment  de  la  deviation  typique 
de  la  main  et  des  doigts  dans  les  arthrites,  il  est  evident  que, 
pour  produire  cette  deviation,  les  muscles  de  ces  deux  domaines 
d'innervation  doivent  entrer  en  action. 

Les  muscles  innerves  par  le  median  sont  necessaires  pour 
produire  la  pronation,  la  flexion  dans  I'articulation  du  poignet 
et  dans  les  articulations  interphalangiennes  des  doigts.  Les 
muscles  innerves  par  le  cubital,  de  leur  cote,  sont  necessaires 
pour  produire  la  deviation  vers  le  bord  cubital  dans  I'articulation 
du  poignet  et  la  flexion  dans  les  articulations  metacarpophalan- 
giennes.  Done,  une  contraction  provenant  exclusivement  des 
muscles  innerves  par  le  cubital  ne  pent  causer  la  deviation  typique; 
mais  on  serait  tente  de  voir  dans  la  forme  presentee  par  la  devia- 
tion arthritique  et  qui  differe  des  autres  contractures  en  flexion 
une  predominance  des  muscles  innerves  par  le  cubital  sur  ceux 
qui  sont  innerves  par  le  median.  II  est  singulier  aussi  que  I'atti- 
tude  vicieuse  qui  d'apres  Charcot,  His,  Jones  et  autres  est  la 
plus  precoce  (legere  flexion  palmaire  et  legere  flexion  vers  le 
bord  cubital  dans  les  articulations  metacarpophalangiennes  et 
dans  celles  du  poignet)  se  trouve  etre  precisement  I'attitude  qui 
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resulte  d'un  »spasme  cubital»  (cubital  anterieur,  flecLisseurs  pro- 
fonds,  des  doigts  IV  et  V,  abducteur  du  petit  doigt,  interosseux.) 

Je  ne  peux  done  m'empecher  de  penser  que  la  deviation  typique 
de  la  main  dans  les  arthrites  ne  puisse  etre  dans  une  certaine  me- 
sure  le  resultat  d'une  contraction  essentiellement  limitee  aux 
muscles  innerves  par  le  cubital,  bien  que,  je  I'avoue,  je  n'en  puisse 
donner  aucune  preuve.  Toutefois,  il  ne  serait  pas  absolument 
necessaire  de  recourir  a  cette  hypothese  pour  expliquer  la  deviation 
artbritique  de  la  main,  avec  son  type  si  partucilier  et  si  different 
des  autres  contractions  de  la  main,  par  Taction  musculaire  en  tant 
que  facteur  preponderant  des  deviations.  En  effet,  si  Ton  con- 
sidere  les  troubles  qu'apporte  dans  la  mecanique  articulaire  le 
moindre  relachement  des  capsules  et  des  ligaments,  sans  parler 
des  epanchements,  au  point  de  vue  d'un  accroissement  de  mobilite 
dans  les  directions  qu'autorise  cette  mecanique,  il  faut  apres  ce  que 
j'ai  dit  plusbaut  sur  le  mecanisme  des  articulations  en  cause,  que 
di verses  conditions  entrent  en  jeu  pour  donner  a  la  deviation 
son  aspect  typique.  J'ai  deja  fait  observer  que  dans  I'articulation 
radiocarpienne  la  mobilite  laterale  vers  le  bord  cubital  est  a  I'etat 
normal  plus  accentue  que  la  mobilite  radiale;  par  suite  le  relache- 
ment des  capsules  et  de  ligaments  doit  exagerer  I'amplitude  de 
ces  mouvements.  Parmi  les  articulations  carpometacarpiennes 
les  IV:e  et  V:e  seules,  jouissent  d'une  mobilite  digne  d'etre  men- 
tionnee.  Si  cette  mobilite  augmente  quelque  pen,  il  en  doit  facile- 
ment  resulter  une  tendance  a  la  deviation  vers  le  bord  cubital. 
Ceci  s'applique  aussi,  dans  une  certaine  mesure,  aux  articulations 
metacarpoplialangiennes.  Normalement  la  mobilite  laterale  en 
flexion  fait  ici  defaut;  en  extension  elle  est  insignifiante.  Un 
accroissement  de  mobilite  pourrait  faire  supposer  que  le  mouve- 
ment  suit  plus  facilement  la  direction  a  laquelle  le  petit  doigt 
est  pour  ainsi  dire  predispose;  en  effet  ce  doigt  etant  le  doigt  le 
plus  cubital,  possede  un  abducteur  propre,  sensiblement  plus  fort 
que  les  interrosseux  et  done  d'une  plus  grande  mobilite. 

Par  tout  ce  qui  precede  j'ai  done  essaye  de  demontrer: 

1)  Que  les  opinions  sur  I'apparition  des  deviations  arthritiques 
telles  qu'elles  sont  presentees  dans  les  traites  et  manuels  les  plus 
usites  sont  nombreuses  et  variees; 

2)  que  des  raisons  generales  ont  ete  presentees  en  faveur  de 
la  genese  musculaire  des  deviations;  que  ces  raisons  paraissent 
fondees,  mais  que  la  theorie  n'a  ete  demontree  par  aucune  ana- 
lyse approfondie; 
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3)  que,  pour  le  cas  special  de  la  deviation  typique  de  la  main, 
la  structure  anatomique  des  articulations  en  cause  autorise  I'ap- 
parition  de  cette  deviation  sans  modification  prealable  soit  de 
la  forme  des  facettes  articulaires,  soit  de  la  structure  des  parties 
molles,  (capsules  et  ligaments);  il  est  done  possible  que  cette 
deviation  resulte  exclusivement  de  Taction  musculaire; 

4)  que  nos  connaissances  relativement  a  la  dynamique  muscu- 
laire des  articulations  en  question  sont  compatibles  avec  I'hypo- 
tiiese  d'une  action  musculaire,  due  a  des  contractures  peripheri- 
ques,  comme  cause  des  deviations  typiques; 

5)  que  ces  contractures  peripKeriques,  localisees  dans  certains 
groupes  de  muscles,  se  produisent  sans  doute  des  les  premieres 
phases  de  I'arthrite  sous  forme  de  spasmes  et  tres  certainement 
dans  une  phase  plus  avancee  sous  forme  de  contractures  secondaires, 
par  suite  de  la  rupture  de  I'equilibre  musculaire  due  elle-meme 
a  Faffaiblissement   et  I'atrophie  des  antagonistes. 

Et  maintenant  si,  comme  je  le  crois  et  comme  j'ai  tache  d'en 
donner  plus  haut  la  raison,  la  deviation  typique  arthritique 
dans  les  articulations  radiocarpiennes  et  metacarpophalangiennes 
est  la  consequence  de  contractures  musculaires  peripheriques,  la 
possibilite  de  son  apparition  doit  etre  liee  a  la  persistance  des 
capacites  contractiles  du  groupe  musculaire  vise  c'est  a  dire, 
en  I'espece,  des  muscles  flechisseurs  et  pronateurs  de  I'avantbras. 
Ces  muscles  sont-ils  'paralyses,  aucune  deviation  ne  doit  se  froduire, 
si  la  theorie  est  juste.  Ainsi  done,  si  un  sujet  completement  hemi- 
plegique  est  atteint  d'arthrite,  aucune  deviation  ne  pent  se  pro- 
duire  du  cote  hemiplegique.  Cette  consequence  de  mon  opinion, 
depuis  longtemps  etablie,  sur  I'origine  musculaire  des  deviations 
me  frappa  au  cours  d'une  visite  que  je  fis  en  aout  1919  a  »Alminde- 
lig  Hospital))  a  Copenhague.  Je  vis  alors  une  femme  complete- 
ment hemiplegique,  presentant  des  deviations  fort  nettes  et  de 
I'aspect  typique  decrit  plus  haut  dans  les  articulations  radio- 
carpiennes et  metacarpophalangiennes  du  cote  non  paralyse 
(et  du  reste  aussi  dans  les  articulations  metatarsophalangiennes 
du  meme  cote);  et  cependant  les  articulations  correspondantes 
des  extremites  completement  paralysees,  du  cote  oppose,  ne 
presentaient  aucune  trace  de  deviation.  Grace  a  I'aimable  auto- 
risation  du  premier  assistant  d'»Almindelig  Hospital)),  Mr  le  Dr 
Knud  Krabbe  qui  voulut  bien  mettre  le  journal  du  service  a 
ma  disposition  (ce  dont  je  suis  heureux  de  pouvoir  lui  temoigner 
ici  ma  sincere  reconnaissance),  je  peux  relater  ci-dessous  cette 
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observation  que  je  considere  comme  un  puissant  argument  en 
faveur  de  la  theorie  sur  I'origine  des  deviations  a  laquelle  je  me 
suis  rallie. 

M.  S.  femme  de  52  ans.  En  novembre  1918  la  patiente  fut  at- 
teinte  de  rhumatisme  articulaire  aigu.  Au  cours  de  la  maladie 
apparut  un  jour  et  sans  que  la  malade  perdit  connaissance,  une 
hemiplegie  du  cote  gauche.  Elle  fut  immediatement  transportee 
a  »Almindelig  Hospital))  ou  a  Tarrivee,  on  constata,  outre  une 
hemiplegie  typique  du  cote  gauche,  du  gonflement  et  de  la  sen- 
sibilite  dans  toutes  les  grandes  articulations  ainsi  que  des  souffles 
cardiaques  systoliques  et  presystoliques.  Uannee  suivante,  que 
la  malade  passa  dans  son  lit  a  Vho'pital,  des  attitudes  vicieuses  afpa- 
rurent  et  se  developperent  peu  a  pen  dans  quelques  articulations. 
Le  13/10  1919  I'etat  de  la  patiente  etait  le  suivant: 

Etat  actuel:  Coeur:  Stenose  mitrale.  Les  pupilles  reagissent 
a  la  lumiere.  Paresie  leg  ere  des  branches  inferieures  du  nerf 
facial  du  cote  gauche.  Paralysie  complete  de  la  main  et  du  bras 
gaiiches,  la  patiente  pent  a  peine  lever  I'epaule.  Paresie  mode- 
ree  de  la  jambe  gauche.  Nulle  part,  le  moindre  trouble  de  sensi- 
bilite.  Reflexes  abdominaux  plus  faibles  du  cote  gauche;  reflexes 
tendineux  plus  forts  du  cote  gauche  que  du  cote  droit.  Reflexe 
de  Babinski  positif  du  cote  gauche. 

Du  cote  droit,  atrophie  importante  des  muscles  de  la  main; 
atrophic  moindre  des  muscles  de  I'avant-bras  et  du  bras.  Atrophie 
moindre  du  cote  gauche  que  du  cote  droit  des  muscles  de  la  main 
et  du  bras. 

Articulations:  Mobilite  passive  assez  fortement  restreinte  dans 
les  deux  articulations  des  epaules,  moins  fortement  restreinte 
dans  les  articulations  du  coude  et  de  la  main.  Limitation  insigni- 
fiante  de  la  mobilite  passive  dans  les  articulations  des  doigts  des 
deux  cotes. 

Pouce  de  la  main  droite  en  extension  legere;  les  4  autres  doigts 
legerement  flechis  et  devies  vers  le  bord  cubital.  Pouce  de  la  main 
gauche  legerement  flechi  dans  toutes  les  articulations;  les  4  autres 
doigts  en  extension  legere  au  niveau  des  articulations  metacarpo- 
phalangiennes,  sans  trace  de  deviation  vers  le  bord  cubital,  en  flexion 
legere  au  niveau  des  autres  articulations.  (Voir  la  photogr.)  Gonfle- 
ment insignifiant  des  capsules  dans  les  articulations  metacarpo- 
phalangiennes  et  interphalangiennes;  mime  conditio7i  des  deux 
cotes. 

Mobilite  fortement  limite  des  deux  articulation  de  la  hanche  et 
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des  genoux.  Ces  dernieres  enflees.  Articulations  du  genou  fle- 
chies  a  150":  meme  condition  des  deux  cotes.  Mobilite  plus  ])i()- 
noncee  dans  les  articulations  des  pieds.  Deviation  fibulaire  de.s 
orteils  du  ]ned  droit,  viais  non  de  ceux  du  cote  gmiche.  Pour  le  reste 
attitude  normale  des  orteils. 

Atrophie  importante  des  muscles  de  la  cuisse  (quadriceps)  du 
cote  droit;  imperceptible  du  cote  gauche.  Atropliie  evidente  de 
la  musculature  de  la  jamlx'  (triceps  sural)  du  cote  droit.  ini])erce]i- 
tible  du  cote  gauche. 

II  s'agit  done  ici  d"une  femme  de  52  ans  qui.  au  couis  dune 
fievre  rhumatismale  aigue  avec  endccardite.  est  frappee  dune 
hemiplegie  du  cote  gauche.  Un  an  plus  tard,  il  reste  une  paralysie 
complete  de  la  main  et  du  bras  gauehes  ainsi  qu'une  paresie 
moderee  de  la  janibe  gauche.  Apres  le  rhumatisme  aigu  persiste 
une  limitation  de  la  mobilite  passive  dans  la  plupart  des  grandes 
articulations,  jjarticulierement  dans  les  articulations  de  I'epaule 
et  de  la  hanche:  egale  des  deux  cotes,  la  limitation  est  moindrf 
dans  les  articulations  du  coude  et  du  genou.  Dans  les  articulations 
de  la  main  et  du  pied  et  specialenent  dans  les  articulations  des 
doigts  et  des  orteils  la  mobilite  passive  est  bonne,  mais  pendant 
Tannee  qui  a  suivi  I'apparition  simultanee  de  I'arthrite  et  de 
rhemiplegie,  il  s"est  developpe  du  cote  non  paralyse  une  deviation 
arthriticjue  typique  dans  la  main  et  dans  le  pied,  flexion  ])almaire 
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et  flexion  vers  le  boid  cubital,  dans  les  articulations  radiocar]_)ien- 
nes  et  metaoarpoplialangiennes:  il  s*y  est  joint  line  deviation 
fibulaire  des  articulations  metatarsophalangiennes;  mais  les 
articulations  correspondantes  du  cote  paralyse  nepresententaucune 
deviation.  En  meme  temps  du  cote  non  paralyse,  c'est  a  dire  du 
cote  occupe  par  les  deviations,  certains  muscles  du  bras  et  de  la 
janibe  se  sont  atrophies,  atrophie  qui  n'existe  pas  du  cote  para- 
lyse. La  localisation  de  cette  atrophic  n'est  pas  indiquee  de  ma- 
niere  precise  dans  I'observation  en  ce  qui  concerne  le  bras,  mais 
il  est  fort  vraisemblable  que  suivant  I'usage  elle  s'etendait  aux 
extenseurs  de  I'avant-bras  et  de  la  main.  A  propos  de  la  jambe. 
il  est  note  que  I'atrophie  s'etendait  avant  tout  au  quadriceps  crural 
et  au  triceps  sural. 

Ces  atrophies  de  certains  muscles  du  cote  non  paralyse,  decrites 
dans  I'observation,  me  semblent  plaider  energiquenient  en  faveur 
de  la  justesse  de  mes  conceptions,  a  savoir  que  les  deviations  pro- 
viennent  des  contractures  resultant  d'atrophies  musculaires  arthri- 
tiques.  Les  alterations  arthritiques  etaient  ici  tout  a  fait  syme- 
triques,  avec  cette  seule  difference  que  la  deviation  n'existait 
que  du  cote  non  paralyse.  L'absence  de  deviation  du  cote  paralyse 
tenait  done  certainement  a  I'impossibilite  de  j^rodiiire  des  con- 
tractions musculaires  dans  une  extreniite  completement  paralysee 
et  ce  fait  cajjital  possede,  il  me  semble,  une  valeur  absolument 
demonstrative. 

Resume. 

Apres  avoir  constate  que  les  opinions  siir  les  causes  de  I'appa- 
rition  des  deviations  arthritiques  sont  nombreuses  et  varices 
et  que  la  theorie  qui  parait  la  plus  rationelle  est  celle  de  I'origine 
musculaire,  theorie  en  faveur  de  laqiielle  beaucoup  de  raisons  ont 
ete  donnees,  mais  qui  cependant  manque  encore  de  preuves  con- 
cluantes,  I'auteur  s'ef force  de  montrer  que: 

1.  dans  le  cas  particulier  de  deviation  typique  de  la  main, 
la  structure  anatonique  des  articulations  interessees  rend  possible 
la  deviation  precitee,  sans  qu'il  y  ait  lieu  d'invoquer  une  alte- 
ration de  la  forme  des  facettes  articulaires  on  de  la  structure  de 
I'appareil  ligamenteux;  autiement  dit,  la  deviation  pent  etre 
exclusivement  produite  par  Taction  musculaire. 

2.  une  analyse  approfondie  des  faits  existants,  au  point  de  vue 
de  Taction  musculaire  sur  les  articulations  en  cause,  niontre  que 
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cette  action  mise  en  jeu  par  des  contractures  peripheriques  pent 
engendrer  des  deviations  typiques. 

3.  selon  toute  apparence  la  contracture  peripherique,  localisee 
dans  certains  groupes  de  muscles,  se  produit  des  les  premieres 
phases  de  I'arthrite  et,  en  tout  cas,  a  une  phase  plus  avancee  de 
la  maladie  sous  forme  de  contractures  secondaires  resultant  de  la 
rupture  de  I'equilibre  musculaire  causee  par  I'affaiblissement  et 
I'atrophie  des  antagonistes. 

L'auteur  pense  que  la  theorie  musculaire  des  deviations  trouve 
un  argument  puissant  dans  un  fait  clinique  de  polyarthrite  ob- 
serve par  lui  chez  une  hemiplegique;  chez  cette  patiente,  en  meme 
temps  qu'une  paralysie  complete  d'un  bras  et  d'une  main,  existait 
une  deviation  typique  apparue  posterieurement  a  I'hemiplegie 
et  seulement  du  cote  non  paralyse,  alors  que  les  alterations  arthri- 
tiques  proprement  dites  etaient  symetriques. 
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Yariations  in  the  Number  of  Erythrocytes  in. 
Normal  Persons. 


By 

KARL  BIERRLNG. 


The  time-honoured  physiological  law  that  the  red  blood  cor- 
puscles per  cmm.  of  blood  are  constant  in  number  (5  million  in 
men,  and  4  ^,2  million  in  women),  has  been,  of  late,  subjected  to 
a  certain  amount  of  criticism.  In  a  paper  on  the  blood  of  normal 
individuals  (1913),  Bie  and  Moller  (7)  arrived  at  the  number 
5,531,000  as  the  mean  of  50  counts  in  the  case  of  males;  for  women 
the  mean  of  59  counts  was  4,729,000. 

The  following  is  the  result  of  all  their  tests,  — 

116  normal  men  5  ^,3  million  per  cmm. 
78       »         women  4  ■''4       »         »         » 

They  found  as  a  maximum  for  men,  6,395,000,  and  for  women, 
5,210,000;  as  a  minimum  for  men,  4,990,000,  and  for  women 
4,250,000. 

In  a  paper  in  Ugeskrift  for  Laeger,  Bing  (1)  found  an  average  of 
5.5  million  in  19  males  under  60  years  of  age  (variations  between 
6.1  and  4.7  million).  In  22  males  over  60  years  of  age  the  mean 
was  6.1  million  (the  upper  and  lower  limits  being  6.4  and  4.2). 
In  21  women  over  60  years  of  age  the  mean  was  5.1  million  (upper 
and  lower  limits  being  6.4  and  4.2). 

Karen  Marie  Hansen  (8)  has  shown  there  is  no  perceptible  diffe- 
rence between  the  mean  numbers  for  young  and  old.  The  indi- 
vidual variations  in  the  erythrocyte  count  are  therefore  rather 
considerable. 
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The  question  now  naturally  presents  itself:  Is  the  erythrocyte 
count  also  inconstant  in  the  same  person,  and  are  variations  found 
from  day  to  day,  for  instance? 

In  order  to  obtain  more  information  on  this  point  I  have,  at 
the  suggestion  of  Dr.  Thaysen,  undertaken  a  series  of  counts  on 
10  normal,  young,  persons.  (Thaysen  (10)  has  recently  demon- 
strated large  daily  variations,  in  an  article  on  Vaquez-Osler's 
disease). 

Each  series  embraces  a  period  of  about  10  days.  I  have  only 
been  able  to  find  two  similar  investigations  in  the  literature,  which 
are  the  following. 

Lyon  (1)  made  blood  counts  upon  himselfdaily  for  a  long  period, 
and  discovered  variations  from  day  to  day,  up  to  700,000.  (In 
dogs  there  were  variations  as  great  as  one  million.)  Reinecke  (5) 
(Halle  1889)  also  counted  his  own  blood  corpuscles  daily  (at  the 
same  time  and  under  similar  external  conditions)  morning,  noon 
and  night.  He  found  variations  up  to  1  million  at  night,  ^/2  million 
in  the  morning  and  2  million  at  midday.  The  method  he  used  is 
doubtless  now  out  of  date  but  it  had  the  advantage  of  enumerating 
both  red  and  white  corpuscles  at  the  same  time. 

As  examples  the  following  may  be  quoted. 

I.  Lyon's  morning  counts  (extending  over  16  consecutive 
days). 

II.  Eeinecke's  counts  (13  days). 


Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Erythrocytes, 
millions     .    . 

5.5 

5i 

5.3 

5.7 

5.2 

5.4 

5.6 

5.4 

5.6 

5.5 

5.7 

5.0 

5.1 

5.1 

5.0 

5.1 

II. 


Day 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Erythrocytes, 
millions 

4.9 

4.9 

5.1 

6.0 

6.2 

5.4 

4.6 

5.3 

4.8 

4.8 

4.9 

6.0 

5.2 

In  Lyon's  counts  the  greatest  variation  between  two  counts  is 
700,000;  greatest  daily  variation,  500,000.  In  Reinecke's  counts 
the  greatest  variation  between  two  counts  is  2.4  million;  greatest 
daily  variation,  1.1  million.    It  is  however  difficult  to  draw  any 


586  KARL   BIERRING. 

definite  conclusion  from  these  results  since  there  is  no  determi- 
nation, in  Lyon's  or  Reinecke's  work,  of  the  mean  experimental 
error,  nor  is  its  significance  even  discussed.  In  experiments  of 
this  kind  it  is  necessary  first  of  all  to  estimate  the  degree  of  accu- 
racy attained,  that  is  to  say,  determine  the  mean  error.  We 
know  that  99.7  %  of  the  whole  error  in  counting,  falls  within 
three  times  the  mean  error.  If  the  mean  error  is  3.2  %,  for  example, 
one  may  practially  reckon  with  an  error  of  about  10  %  of  the  mean 
number. 

Five  of  the  10  persons  whose  blood  corpuscles  I  have  counted 
were  men,  and  5  women.  Three  of  the  women  were  nurses.  It 
should  however  by  remarked  they  were  not  exhausted  by  night 
duty  or  other  strenuous  work.  Four  of  the  men  were  young  doctors 
at  the  hospital;  the  remaining  one  was  a  medical  student.  There 
was  nothing  abnormal  either  in  the  history  or  in  the  physical 
examination  of  any  of  them.  The  first  6  blood  counts  were  done 
in  the  morning  before  any  food  had  been  taken,  and  at  the  same 
time  each  day.  The  other  4,  (hos.  7 — 10),  were  done  as  far  as 
possible  at  the  same  time  of  day  (just  after  visiting  the  wards). 

Ellermann-Erlandsen's  pipettes  and  tubes  were  employed 
for  counting.  The  blood  was  taken  from  the  lobe  of  the  right  ear 
by  means  of  a  fairly  deep  cut,  without  any  preliminary  rubbing 
or  compression.  Burker's  counting  chamber  with  Turck's 
divisions  and  clips  was  used,  which,  as  is  well  known,  gives  more 
accurate  results  than  the  Thoma-Zeiss  counting  chamber,  the 
one  commonly  used  in  this  hospital.  The  total  number  of  counts 
is  about  100  and  each  time,  200  small  squares  have  been  counted, 
as  well  as  a  control.  After  some  practice,  I  estimated  my  mean 
error  in  the  usual  way  (see  K.  M.  Hansen)  and  found  it  to  be 
3.2  %.  It  should  however  be  noted  it  was  determined  at  the  be- 
ginning of  my  experiments  and  the  presumption  is  therefore  that 
the  error  of  the  later  counts,  when  I  had  obtained  more  practice, 
is   rather   less. 

In  the  later  corrections  of  the  counts,  where  the  error  was  sub- 
tracted, I  have  reckoned  with  a  mean  error  of  3.2  %.  I  will  first 
present  the  counts,  uncorrected  for  error  (see  Table  I). 

The  first  5  refer  to  males  (all  fasting).  The  last  5  were  females 
(no.   6  only,  was  fasting). 

Table  I  shows  the  following: 
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No. 

Ser. 

Age. 

2nd  Day 
1st  Day 

OS 

0 

0 

CD 

0 

rt      ,     .        Greatest 
Greatest         ^^. 

Variation     y^^^J^^ 

1 

1 

Male 

27     fasting 

5.6 

5.4 

5.5 

5.0 

5.3 

5.3 

5.1 

5.3 

5.4 

—  0.6  million 

0.5  million 

2 

> 

24 

4.6 

4.3 

5.2 

5.0 

4.6 

5.4 

4.0 

5.0 

5.0 

-   1.4 

1.4 

3 

> 

36 

5.4 

5.2 

5.2 

6.2 

5.3 

4.2 

4.6 

5.3 

4.8 

4.2 

2.0 

1.0 

»4 

> 

27 

4.6 

5.0 

4.5 

7.7 

5.1 

5.1 

4.7 

4.4 

0.4 

5.1 

0.7         ^ 

0.5 

5 

> 

29 

4.6 

4.3 

5.2 

5.9 

5.0 

5.3 

5.0 

5.6 

5.2    — 

1.6 

0.9         > 

6 

Female 

33 

5.1 

6.2 

6.1 

6.0 

5.2  4.5 

5.1 

6.5 

5.1 

4.1 

2.1 

1.4 

27 

2 

29  not  fasting 

3.3 

4.1 

4.1 

4.2 

3.9 

4.3 

3.7 

3.2 

4.0 

3.3 

1.0         »         0.5         > 

8 

J 

23     »       > 

5.2 

5.2 

4.3 

4.9 

4.4 

4.3 

3.8 

3.8 

4.6 

4.9 

1.4 

0.9 

9 

> 

25    >       > 

4.6 

4.8 

4.4 

4.7 

4.0 

4.3 

4.6 

4.1 

4.0 

4.3 

0.8         > 

0.7 

10 

> 

32     >       > 

4.2 

4.3 

45 

4.3 

3.9 

3.8 

4.2 

4.6 

4.4 

— 

0.8         5 

0.4         > 

^  The  amount  7.7  million  in  case  no.  4  stands  quite  alone  amongst  the  other 
counts  and  is  perhaps  due  to  an  inadvertent  error  in  pipetting.  I  shall  therefore 
neglect  this  value  and  take  5.1  million  as  the  highest  number. 

-  The  figures  in  case  no.  7  are  perhaps  too  low  to  regard  the  person  in 
question  as  absolutely  normal.  It  may  be  said  however  she  has  not  shown 
any  symptoms  of  anaemia  (as  giddiness,  headache,  lassitude  etc.) 


The  greatest  variation  between  2  counts  on  different  days 
was  2.0  million  in  men,  and  2.1  million  in  women.  The  smallest 
variation  between  2  counts  on  different  days  was  0.6  million  in 
men,  and  0.8  million  in  women.  Variations  during  the  day  were 
rather  lower.  In  3  men  (nos.  1,  4,  5)  they  were  below  a  million, 
and  in  2,  above  a  million,  the  greatest  being  1.4  (no.  2).  In  wo- 
men, 4  cases  (nos.  7,  8,  9,  10)  showed  variations  of  less  than  a 
million,  and  1,  over  a  million.  The  greatest  variation  was  1.4 
million  and  the  least,  0.4  million. 

If  we  apply  the  correction  for  experimental  error,  we  observe 
that  variations  not  greater  than  a  million  can  be  easily  explained 
as  due  to  experimental  error.  But  even  when  this  is  accounted 
for,  there  still  remains,  in  case  no,  3  a  variation  of  about  a  million. 
In  case  no.  6  there  is  a  significant  variation  of  1.4  million;  in  cases 
nos.  2  and  5,  there  is  a  significant  variation  of  0.5  million.  Day  to 
day  variations  however,  are  considerably  diminished  after  being 
corrected,  but  table  I  shows  that  variations  during  the  day  occur 
up  to  V2  million.  In  the  case  of  nos,  7  and  10  it  will  be  noticed 
the  number  of  blood  corpuscles  slowly  falls  from  a  maximum. 
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keeps  steady  for  a  couple  of  days  at  a  minimum  and  then  again 
rises.  Whether  this  is  fortuitous,  or  a  characteristic  of  the  indi- 
vidual concerned  I  must  leave  undecided  as  I  have  not  had  the 
opportunity  of  extending  the  counts  for  longer  than  10  days.  But 
there  is  much  to  say  for  the  view  that  such  »periodic»  variations 
take  place. 

Kesunie. 

(1).  The  number  of  red  blood  corpuscles  does  not  keep  con- 
stant in  the  same  individual,  but  varies  from  day  to  day. 

(2).  The  greatest  variation  may  reach  2.4  million.  The  greatest' 
variation  two  following  days,  1.4  million. 

(3).  When  these  figures  are  corrected  for  counting  errors,  the 
largest  variation  found  on  following  days  is  about  Va  million;  the 
greatest  variation,  about  a  million. 

(4).  The  variations  are  different  for  each  person,  and  they  are 
not  subject  to  rule.  W^hether  the  blood  is  taken  before  breakfast 
or  about  an  hour  after  a  meal  seems  to  have  little  influence  on  the 
variations  from  day  to  day. 

(5).  There  appears  to  be  no  difference  between  the  variations 
in  men  and  women. 
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A  Contributiou  from  Blegdams  Hospital,  Copenhagen. 


The  Prognosis  of  Broncho-Pneumonia. 

By 

V.   BIE. 


During  the  influenza  epidemics,  I  have  frequently  had  the 
oportunitv  of  observing  how  difficult  it  is  to  make  any  certain 
prognosis  in  broncho-pneumonia,  and  how  incomplete  our  know- 
ledge is  in  this  respect.  With  the  help  of  the  hospital's  case-sheets 
stretching  over  a  period  from  July  19th  1918  to  the  end  of  July 
1919,  I  have  attempted  to  discover  what  points  may  be  used  as 
an  aid  to  prognosis.  I  have  busied  myself  solely  with  what  infor- 
mation may  be  obtained  by  purely  clinical  examination  of  the 
patient. 

During  the  interval  named  1,053  'patients  with  influenzal  broncho- 
pneumonia were  treated  (372  men,  544  women  and  137  children). 
The  diagnosis  was  only  made  when  dulness,  bronchial  breathing 
and  crepitations  were  present.  Pneumonia  undoubtedly  existed 
in  a  number  of  cases  where  isolated  areas  of  rales  were  found,  but 
no  dulness  or  bronchial  breathing.  These  cases  were  diagnosed 
as  bronchitis.  The  following  remarks  therefore  refer  to  well-devel- 
oped broncho-pneumonia  only.  The  result  of  the  autopsy  is  taken 
into  account  in  the  diagnosis  as  a  supplement  to  the  clinical  exa- 
mination. 

Out  of  the  1,053  cases  of  influenzal  broncho-pneumonia  234  died 
(93  men,  116  women  and  25  children).  The  percentage  mortality 
was  25  %  for  men,  21  %  for  women,  18  %  for  children,  or  a  common 
one  of  22  %  for  all.    Of  the  916  adults,  209  died,  that  is,  23  %. 

The  number  of  autopsies  performed  was  106.  In  96  cases  double 
pneumonia  was  found;  in  10  cases,  single. 
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Before  dealing  with  the  prognostic  signs  in  uncomplicated  bron- 
cho-pneumonia, I  shall  discuss  the  influence  of  pregnancy  and  heart 
disease  on  the  prognosis. 

Of  the  544  women  (of  15  years  and  over)  who  were  treated  for 
broncho-pneumonia,  85  were  known  to  he  pregnant.  Table  A  gives 
information  about  the  relation  between  the  month  of  pregnancy 
and  the  mortality.  It  shows  that  a  large  mortality  is  only  present 
during  the  5th  to  9th  months. 


Table  A. 


Table  B. 


Table  C. 


Total  N:o  of  Pregnant 
Women 

Pregnant  Women  who 

Aborted  or  were 

Delivered. 

Pregnant  Women  who 
neither  Aborted  nor      i 
were  Delivered           1 

1 

Month  of 
Pregnancy 

Total 

Died 

Month  of 
Pregnancy 

Total 

Died 

Month  of     r,,  ,   , 
Ti                 1  Total 
Pregnancy  j 

Died 

1 

1 

1 

1 

1 

1 

1 

0 

0 

2 

1 

0 

2 

0 

0 

2 

1 

0 

3 

3 

0 

3 

2 

0 

3 

1 

0 

4 

11 

1 

4 

3 

1 

4 

8 

0 

5 

20 

10 

5 

4 

2 

5 

16 

8 

6 

20 

8 

6 

5 

5 

6 

15 

3 

7 

9 

6 

7 

3 

3 

7 

6 

3 

8 

9 

5 

8 

6 

4 

8        1      3 

1 

9 

Unknown 

7 

5 

9 

5 

3 

9              3 

2 

81 

36 

29 

19 

1     52 

17 

4 

2 

1            j 

Unknown         4 

2 

85 

38 

56 

19 

The  death-rate  for  pregnant  women  during  these  months  was 
52  %  (34  out  of  65);  for  all  the  pregnant  women  it  was  45  %  (38 
out  of  85),  while  for  non-pregnant  women  it  was  17  %  (78  out  of 
459). 

Of  the  85  pregnant  women  31  (36  %)  had  single,  and  54  (64  %), 
double  pneumonia.  Since  the  proportion  of  single  to  double 
pneumonia  in  the  459  non-pregnant  women  was  as  50  %  to  50  %, 
it  would  seem  that  pneumonia  in  pregnant  women  has  a  decided 
tendency  to  become  double-sided.  Of  31  pregnant  women  with 
single  pneumonia  9  died  (29  %)',  of  54,  with  double  pneumonia, 
29  died  (54  %). 
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The  high  mortality  in  the  last  half  of  pregnancy  apparently 
depends  upon  the  fact  that  so  many  of  the  patients  aborted  or 
were  delivered  during  the  attack  of  pneumonia,  which  is  seen  by 
comparing  tables  B  &  C.  The  numbers  in  table  B  show  that  pro- 
vided abortion  takes  place  the  high  mortality  also  comprises  the 
4th  month  of  pregnancy.  The  mortality  for  all  the  pneumonia 
patients  who  aborted  or  were  delivered  was  66  %  (19  out  of  29). 
In  the  4th  to  9th  months  of  pregnancy  alone,  it  was  69  %  (18  out 
of  26).  The  pneumonia  patients  whose  pregnancy  was  not  inter- 
rupted had  only  a  mortality  of  34  %  (19  out  of  56),  which  indeed 
was  higher  than  the  mortality  for  the  non-pregnant  women  with 
pneumonia,  as  this  was,  as  already  mentioned,  17  %.  Thus  preg- 
nancy, without  abortion  or  giving  birth  to  a  child,  also  means 
a  graver  prognosis. 

Amongst  339  women  who  had  influenza  without  broncho- 
pneumonia, 9  were  pregnant;  only  one  of  them  aborted  (in  the 
3rd  month).  Of  the  85  pregnant  women  who  had  pneumonia, 
29  aborted,  that  is  34  %.  This  proportion  indicates  that  pneu- 
monia provokes  a  tendency  to  abortion  which  is  not  found  in 
association  with  uncomplicated  influenza.  It  should  be  remarked 
that  this  tendency  is  not  concerned  with  the  fever  because  the 
temperature  is  very  often  higher  in  uncomplicated  cases. 


Table  D. 
Pregnant  Women  with  heart  disease. 


Month  of 
Pregnancy 

Total 

Aborted  or  Delivered 

Neither  Aborted  nor 
Delivered 

Total 

Died 

Total                 Died 

1 
2 
3 
4 
5 
6 
7 
8 
9 
Unknown 

1 
0 
0 
2 
3 
2 
2 
0 
0 
1 

1 
0 
0 
1 
2 
1 
0 
0 
0 
0 

1 
0 
0 
1 
1 
1 
0 
0 
0 
0 

0 
0 
0 

1 
1 
1 
2 
0 
0 

1 

0 

0 
0 
0 

1 
1 

1 

0 
0 

1 

11 

5 

4 

6 

4 
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The  still  graver  prognostic  significance  of  the  association  of 
pneumonia  with  'pregnancy  and  Morbus  cordis  is  seen  in  table  D, 
which  shows  that  of  the  11  patients  who  had  these  complications, 
8  died,  that  is  73  %.  The  pregnant  women  suffering  with  pneu- 
monia but  free  from  heart  disease,  had  a  death  rate  of  41  %  (30 
out  of  74).  The  difference  therefore  represents  the  influence  of 
heart  disease  on  the  prognosis. 

The  table  also  shows  that  the  death  rate  is  not  altered  bv  the 
supervention  of  abortion  or  delivery.  Heart  disease  in  pregnant 
women  who  had  pneumonia  produced  so  severe  a  condition  that 
although  pregnancy  was  not  interrupted  the  mortality  was  greater 
than  in  pregnant  women  who  had  pneumonia  without  Morbus 
cordis  and  who  aborted  or  were  delivered,  namely  73  %  against 
63  %  (15  out  of  24). 

Heart  disease  alone  aggravates  the  prognosis  to  the  same  extent 
as  pregnancy.    This  will  be  seen  from  the  following: 

Of  the  96  adult  patients  with  pneumonia  on  whom  post  mortem 
examinations  were  made  27  (28  %)  had  heart  disease,  —  13  had 
mitral  regurgitation;  2,  mitral  stenosis;  3,  mitral  and  aortic  regur- 
gitation combined;  1,  aortic  regurgitation;  4,  acute  pericarditis 
without  any  other  heart  lesion;  2,  adherent  pericardium  alone; 
2,  hypertrophy  and  dilatation  of  the  heart  (one  of  which  had  a 
well-marked  contracted  kidney). 

This  large  number  of  heart  cases  clearly  demonstrates  how 
extremely  important  this  disease  is  with  respect  to  the  prognosis 
of  pneumonia.  It  is  more  obvious  still  when  the  clinical  diagnosis 
of  heart  disease  is  also  taken  into  account.  In  the  subjoined  table 
patients  with  heart  disease  are  shown,  diagnosed  partly  by  clinical 
examination  and  partly  at  the  autopsy. 

Total  Died 

Mitral  regurgitation 25  15 

>       stenosis 8  3 

»             >             and  regurgitation 2  0 

Mitral  lesion  and  aortic         >              7  3 

Aortic  disease 3  2 

Acute  pericarditis 5  4 

Adherent  pericardium 3  2 

Chronic  myocarditis 1  0 

Hypertrophy  and  dilatation  of  the  heart .    •    •  2 2 

55  31 
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The  table  shows  that  of  55  patients  with  heart  disease  and 
pneumonia,  31  died  (56  %).  If  we  neglect  the  cases  of  acute  peri- 
carditis and  adherent  pericardium  which  gave  no  objective  clinical 
signs  and  were  only  diagnosed  at  the  autopsy/  the  figures  are, 
that  out  of  48  patients  with  chronic  heart  disease  and  inflammation 
of  the  lungs,  25  died  (52  %),  while  the  death  rate  for  adults  with 
broncho-pneumonia  in  the  absence  of  heart  disease  was  21  % 
(184  out  of  868). 

In  the  preceding  I  have  dealt  with  the  significance  of  pregnancy 
and  heart  disease  in  determining  the  prognosis  of  pneumonia. 
In  all  those  cases  where  jtregnancy  or  heart  disease  is  absent,  it  is 
a  question  of  discovering  whether  the  patient  exhibits  characteri- 
stics from  which  conclusions  relating  to  the  prognosis  may  be 
drawn. 

I  shall  only  quite  shortly  discuss  the  well-known  fact  that 
pneumonia  of  several  lobes  or  a  spreading  pneumonia  means  a 
worse  prognosis  than  when  only  one  lobe  is  affected.  I  have  already 
remarked  that  only  10  (9  %)  of  the  106  pneumonia  patients  on 
whom  post  mortem  examinations  were  made,  had  single  pneu- 
monia, while  96  (91  %)  had  double.  In  harmony  with  this  is  the 
fact  that  of  the  450  adults  with  single  pneumonia  diagnosed  during 
life  or  post  mortem,  44  (10  %)  died,  but  of  466  with  double  pneu- 
monia 165  (35  %)  died.  Of  the  44  deceased  patients  with  single 
pneumonia,  only  21  were  uncomplicated.' 

Patients  with  single  pneumonia  were  therefore  favoured  with  a 
relatively  good  prognosis,  particularly  if  they  were  not  pregnant 
nor  had  Morbus  cordis,  nor  any  other  complication  which  causes 
a  worse  prognosis  in  broncho-pneumonia. 

The  difficulty  lies  thus  in  estimating  the  prognosis  in  double 
'pneumonia.  The  most  important  points  to  be  taken  into  account 
are  the  presence  of  certain  toxic  phenomena  —  jaundice  and  albu- 
minuria —  as  ivell  as  the  condition  of  the  temperature,  pulse  and 
respirations. 

^  One  of  the  patients  with  adherent  pericardium  aborted;  at  the  post  mortem 
examination  of  the  other  one,  perihepatitis  and  chronic  pleurisy  (Pick's  disease) 
were  found  in  addition  to  a  completely  adherent  pericardium. 

'^  3  (in  addition  to  the  pregnant  woman  mentioned  below)  had  Morbus  cordis, 
1  had  cirrhosis  of  the  liver  with  ascites,  1  suffered  with  adiposity,  7  had  pleurisy 
(in  2  of  them  an  exudate  was  found),  one  of  them  also  had  erysipelas,  9  were 
pregnant  in  the  6th  to  9th  month  (4  of  them  were  delivered),  1  had  Morbus 
cordis  as  well  as  being  pregnant,  1  was  in  the  puerperium. 

That  pregnancy  especially  made  for  a  worse  prognosis  in  single  pneumonia 
has  been  pointed  out.  The  mortality  of  the  pregnant  patients  with  single 
pneumonia  was  29  %;  with  double  pneumonia  54  %. 
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23  patients  (13  men  and  10  women)  had  jaurdice,  and  9  of  them 
(39  %)  died.  The  mortality  of  these  pneumonia  patients  with 
jaundice  was  therefore  greater  than  for  the  total  number  of  adult 
patients,  the  latter  being  23  %.  Icterus  in  a  pneumonia  patient 
is  consequently  a  bad  prognostic  sign,  but  not  so  adverse,  it  seems 
to  me,  as  might  be  expected  at  first,  considering  that  this  symptom 
signifies  a  severe  intoxication. 

Albuminuria  was  found  chiefly  in  influenza  patients  who  also 
had  pneumonia  (in  29  %  of  them),  but  in  only  4  !^  of  those  free 
from  pneumonia  (it  will  be  remembered  a  large  number  of  these 
had  bronchitis  or  small  patches  of  broncho-pneumonia).  Of  the' 
pneumonia  cases  with  albuminuria,  35  %^  died;  of  those  without 
albuminuria  12  %  died.  Albuminuria  arising  in  the  course  of  an 
attack  of  broncho-pneumonia  is  therefore  a  very  bad  prognostic 
sign. 

There  was  a  particularly  favourable  opportunity  to  investigate 
the  prognostic  value  of  the  temperature,  pulse  and  respirations, 
since  the  hospital  had  received  a  number  of  severe  cases  of  pneu- 
monia in  a  short  space  of  time,  so  that  it  is  certain  the  intensity 
of  the  disease  did  not  change  while  the  enquiry  was  being  made. 
I  have  used  the  notes  of  the  adult  patients  who  were  admitted 
during  October  and  died  of  uncomplicated  pneumonia  (7  patients 
who  aborted  or  were  delivered,  1  who  was  in  the  puerperium,  1 
who  had  an  empyema,  and  1  who  got  phlebitis  and  hemiplegia, 
being  excluded).  The  number  of  these  patients  who  died  and  whose 
notes  I  have  employed,  was  40.  As  a  comparison  I  have  taken  the 
notes  of  40  adult  patients  with  uncomplicated  double  pneumonia 
who  were  admitted  between  the  12th  and  19th  of  October  and 
discharged  cured.  I  chose  October  in  order  to  obtain  the  largest 
number  to  deal  with,  as  there  were  233  influenza  cases  with  pneu- 
monia admitted  during  this  month. 

What  I  wanted  to  discover  was  whether  there  were  sufficiently 
distinct  differences  in  the  conditions  of  the  temperature,  pulse  and 
respirations  of  some  or  all  the  jxitients  of  these  two  groups,  to  enable 
one  to  give  a  fairly  accurate  prognosis  either  early  or  late  in  the  course 
of  the  disease. 

I  shall  not  waste  much  time  over  the  fact  that  a  falling  tempe- 
rature, decreasing  pulse  and  respirations  and  a  good  quality  of 
pulse,  are  favourable  prognostic  signs,  as  everybody  knows  this. 

^  This  number  is  too  low  because  many  pneumonia  patients  died  so  rapidly 
that  there  was  not  an  opportumity  of  examining  the  urine. 
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When  the  disease  has  reached  this  stage  it  is  easy  to  make  the 
prognosis.  The  difficulty  is  in  the  early  stage  of  the  attack  while 
the  temperature  is  continuous  or  rising.  In  the  long  run  however, 
it  may  be  said  that  so  long  as  the  patient  survives  the  first  few 
days  the  prognosis  is  relatively  good,  since  the  duration  of  the 
disease  in  the  fatal  cases  was  short  as  a  rule,  as  will  be  seen  from 
the  accompanying  table  of  the  40  deaths  referred  to  above. 


N:o  of  days  in  hospital  ^ 

2 

3 

4 

5 

6 

7 

8 

9 

13 

N:o  of  deaths 

7 

7 

4 

8 

6 

3 

3 

1 

1 

What  are  required  therefore,  are  prognostic  signs  which  are  already 
present  when  the  'patient  is  admitted  to  hospital,  or  shortly  afterwards. 

The  first  question  to  be  considered  is  whether  the  temperature 
on  admission  is  so  different  in  the  two  groups  that  it  may  be  used 
for  the  purpose  of  prognosis. 

In  the  following  table  I  have  recorded  the  temperatures  of  the 
patients  on  admission.  The  number  of  patients  out  of  each  of  the 
two  groups  of  40,  who  had  the  temperature  named,  is  given. 


Tempprature  on 
admission 

Cured    1     Died     I     Temperature  on 
J                 1           admission 

Cured 

Died 

41.0^ 

40.5—40.9  .... 
40.0—40.4  .... 
39.5—39.9  .... 
39.0—39.4  .... 

1 
5 

14 
3 

10 

0 
9 
13 
8 
3 

38.5—38.9  .... 
38.0—38.4  .... 
37.5—37.9  .... 
37.0—37.4  .... 
36.5—36.9  .... 

3 
3 

0 

1 

4 
2 
1 
0 
0 

The  highest  temperature  (41.0°)  was  observed  in  a  patient  who 
got  well.  The  lowest  temperature  (37.9")  was  in  a  patient  who  died 
(a  man  of  27  years);  the  following  morning  it  was  38.7°.  The  pa- 
tient died  the  same  evening. 

On  the  whole  it  is  clear  from  the  table  that  no  conclusion  relat- 
ing to  the  prognosis  can  be  drawn  from  the  height  of  the  tempera- 
ture on  admission. 

It  might  be  thought  the  relation  of  the  morning  to  the  evening 
temperature  would  afford  some  information,  in  that  if  it  were  higher 
than  that  of  the  previous  evening  a  bad  prognosis  would  be  indi- 
cated and  vice  versa. 


'  The  days  of  admission  and  death  are  included. 
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.   The  average  morning  remission  however  was  about  the  same  in 
the  deceased  and  the  cured. 

Morning  Temperature  Remission. 

Deceased  Patients  Cured  Patients 

1st  day 0.2"  C.  0.2°  C. 

2nd    > 0.6°  C.  0.6"  C. 

3rd    > 0.3'  C.  0.3°  C. 

4th    > O.r  C.  O.G°  C. 

A  rise  in  the  morning  temperature  as  compared  with  the  pre- 
vious evening  temperature  was  found  in  the  following  cases: 


I      Average      j  j      Average 

Died  Rise  of      j  Cured  i       Rice  of 

Temperature  ,  '  Temperature 


1st  day.    11  out  of  37  ^         0.8°  C.       |  1st    day.     9    out  of  40         0.5°  C. 


2nd   >  6     »     >   28 1         0.2°  C. 

3rd    >         8     >     >  25 1         0.G°  C. 


2nd     >        7      J      >   40 
3rd     >      10      >      >   40 


0.5°  C. 
0.6°  C. 


The  figures  show  that  no  conclusion  can  be  drawn  from  the 
relation  of  the  two  temperatures. 

I  may  add  that  a  steadily  rising,  remitting  temperature  was  not 
to  be  found  in  any  of  these  40  patients  who  died,  and  continuous 
fever  or  a  remitting  temperature  with  a  horizontal  axis  of  the  curve 
was  observed  only  in  4  cases.  All  the  other  patients'  temperatures 
were  irregular  or  fell  by  lysis  until  death  ensued. 

A  final  rise  —  the  last  temperature  taken  being  higher  than  the 
last  but  one  —  took  place  quite  frequently,  namely  in  14  cases  out 
of  the  40.  In  4  of  the  14  cases  the  rise  was  however  only  0.1°  or 
0.2°  C.  This  phenomenon  was  not  prominent  enough  to  affect 
the  mean  temperature.  The  mean  temperature  on  admission  was 
39.8°,  the  last  morning  temperature  taken  was  on  an  average, 
39.7°  and  the  last  evening  temperature  taken,  on  an  average,  39.8°. 
The  rise  has  only  slight  value  in  judging  the  prognosis.  As  the 
temperature  very  often  is  irregular,  it  can  seldom  be  told,  in  a 
single  case,  whether  the  rise  is  terminal. 

On  the  whole  these  temperature  curves  demonstrate  little  more 
than  that  a  constantly  falling  temperature  indicates  a  good  prog- 

'  The  remainder  of  the  40  patients  were  dead  at  this  date. 
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nosis,  while  it  is  impossible  to  give  a  prognosis  when  the  tempera- 
ture is  continuous  or  irregular. 

Much  more  light  is  thrown  upon  the  matter  by  an  investigation 
of  the  pulse  and  respiration. 

In  discussing  the  pulse  I  am  not  taking  its  quality  into  account. 

Even  as  early  as  the  day  of  admission  the  pulse  frequently  gives 
rather  more  valuable  information  than  the  temperature.  The  follow- 
ing table  makes  this  plain. 


Pulse 

Not     60— 

70- 

80— 

90- 

100— 

110- 

120- 

130- 

140- 

150- 

frequency 

known 

69 

79 

89 

99 

109 

119 

129 

l.i9 

149 

159 

Died    .    . 

3 

0 

1 

4 

7 

9 

6 

5 

2 

2 

1 

Cured  .    . 

0 

2 

1 

6 

10 

8 

5 

7 

0 

1 

0 

Of  those  patients  that  died  5  had  a  pulse  of  over  130  on  admis- 
sion, but  only  one  of  those  that  survived.  A  pulse  of  under  100 
on  admission  was  observed  in  19  of  the  patients  who  were  cured, 
but  only  in  12  of  those  that  died. 

The  slow  pulse  is  not  necessarily  dependent  upon  the  tempera- 
ture. In  one  of  the  patients  who  had  a  pulse  of  60,  the  tempera- 
ture at  the  same  time  was  39.9. 

Those  that  died,  had  a  relatively  rapid  pulse  on  admission, 
irrespective  of  their  temperature.  Those  that  had  a  temperature 
of  40.5'  and  over,  had  an  average  pulse  of  109,  while  those  that 
had  a  temperature  of  38.9"  and  under  had  an  average  pulse  of  110, 

On  the  contrary,  cases  that  got  well  had  a  relatively  slow  pulse 
on  admission,  viz.  100  on  an  average,  with  a  temperature  of  40.5° 
and  over;  and  95  on  an  average  when  the  temperature  was  38.9° 
and  under. 

A  slow  pulse  is  therefore  a  good  prognostic  sign,  and  a  rapide 
pulse  a  bad  one,  irrespective  of  the  temperature. 

The  presence  of  a  final  increase  in  the  pulse  rate  was  unmis- 
takable in  a  number  of  the  patients,  as  is  evident  from  the  table 
where  I  have  given  the  difference  between  the  pulse  rate  on  ad- 
mission and  the  last  time  it  was  taken  before  death.  Those  patients 
in  which  the  latter  was  the  higher  are  placed  under  the  sign  +, 
and  when  the  reverse  was  the  case,  under  the  sign  — . 


-^-^-^-l-+  +  +  +  +  + 

20  to  29  10  to  19  0  to  9  0  to  9  10  to  19  20  to  29  30  to  39  40  to  49  50  to  59  60  to  69 
of  patients     13373  4  5  5  1  2 


i  rate 
rence 
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In  17  of  the  34  patients  the  pulse  rate  was  therefore  at  least 
20  beats  quicker  when  finally  taken  than  on  admission.  The  mean 
pulse  rate  just  before  death  was  127;  on  admission,  108.  Rise  in 
the  pulse  rate  on  the  last  or  two  last  days  before  death  was  ob- 
served in  19  out  of  the  34. 

The  most  useful  information  about  the  prognosis  is  given  by 
the  state  of  the  respiration. 

A  final  increase  in  the  respiration  rate  took  place  in  17  out  of 
36  cases.  The  last  taken  respiration  rate  was  on  an  average  44; 
on  admission  the  average  was  36. 

The  subjoined  table  shows  the  respiration  rate  of  the  80  patients 
when  admitted  to  hospital. 


Respiration  Rate 

Total  N:o  of 
patients 

Died                 Cnred        j     %  Deaths 

Unknown  

12 

15    to    19 

20    >     24    

25     >     29    

30    >     34    

35     >     39    

40    >     44    

45     >     49    

50     »     54    

55     »     59    

60    '     64    

65    >     69    

70    >     74    

76 

2 

1 

3 

17 

11 

14 

14 

11 

2 

1 

1 

1 

0 

1 

1 

2 
0 
1 

10 
3 
3 
7 
9 
2 
0 
0 
1 
0 
1 
1 

0 
1 

2 
7 
8 
11 
7 
2 
0 
1 
1 
0 
0 
0 
0 

0 
33 

59 

27 

21 

50 

82 

100 

0 

0 

100 

0 

100 

100 

80 

40 

40 

The  table  shows  clearly  of  what  importance  the  respiration 
rate  is  in  prognosis.  The  majority  of  the  patients  [29  out  of  46  — 
63  %)  who  had  a  respiration  rate  of  34  and  under  on  admission, 
got  well,  while  half  of  those  with  a  rate  of  35  to  39  died,  and  lastly 
the  majority  {14  out  of  18  =  78  %)  of  those  tvho  had  a  rate  of  40  and 
over  also  died. 

A  respiration  rate  of  40  and  over  therefore  has  a  relatively  had 
prognostic  significance,  and  a  rate  of  35  and  under,  a  relatively 
good  one. 
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Respiration  Rate 

Total  N:o  of 
Patients 

Died 

Cured 

%  Deaths 

Unknown  

2 

2 

0 

12 

1 

0 

1 

0 

L9  and  under 

4 

1 

3 

25 

24 

21 

11 

10 

52 

29 

32 

14 

18 

44 

34 

46 

17 

29 

37 

39 

60 

24 

36 

40 

40  and  over 

18 

14 

4 

78 

45 

7 

5 

2 

71 

50 

5 

3 

2 

60 

55        » 

4 

3 

1 

75 

60 

3 

3 

0 

100 

65 

2 

2 

0 

100 

70 

2 

2 

0 

100 

76 

1 

1 

0 

100 

In  order  to  ascertain  whether  the  examination  of  more  exten- 
sive material  would  reinforce  what  has  been  found  in  these  80 
patients,  I  investigated  the  respiration  rate  in  all  our  adult  pneu- 
monia cases,  partly  on  admission  and  partly  next  morning.  The 
result  is  given  in  the  two  tables  below. 

Sinffle  Pneumonia.  ^ 


Respiration 
Rate 

On  Admission 

Next  Morning 

Total 

Died 

Cured 

%  Deaths 

Total 

Died     Cured 

%  Deaths 

14 

0 
24 
149 
43 
53 
26 

0 
2 
9 
3 
3 
6 

0 
22 
140 
40 
50 
20 

0 
8 
6 
7 
6 
23 

1 
39 
155 
39 
55 
24 

0 
1 
4 
5 
5 
7 

1 
38 
151 
34 
50 
17 

0 

3 

3 

13 

s  ! 

29 

15    to   19 
20     »     24 
25     >     29 
30    »     34 
35     >     39 

'  I  have  been  through  the  notes  of  450  adult  patients  with  single  pneumonia 
nnd  466  with  double.  As  will  be  noticed  the  respiration  rate  was  not  included 
in  the  notes  of  all  of  the  cases.  During  the  night  after  admission  4  patients 
with  single  pneumonia  and  13  with  double  pneumonia  died. 
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Respiratior 

I 

On  Admission 

Next  Morning 

Total 

Died 

Cured 

%  Deaths 

Total 

Died 

Cured 

%  Deaths 

40    to    44    .    . 

18 

5 

13 

28 

13 

6 

7 

46 

45     "     49 

5 

B 

2 

60 

1 

1 

0 

100 

50     »     54 

2 

1 

1 

50 

4 

2 

2 

50 

55     »     59 

2 

1 

1 

50 

1 

1 

0 

100 

60     '     64 

0 

0 

0 

0 

1 

1 

0 

100 

65     >     69 

0 

0 

0 

0 

0 

0 

0 

0   . 

73  ...    . 

0 

0 

0 

0 

2 

1 

1 

50 

322 

33 

289 

335 

34 

301 

Looking  at  the  table  of  the  322  cases  of  single  fneumonia  it 
will  be  seen  that  nearly  half  (46  %)  had  a  respiration  rate  of  20 
to  24  on  admission  that  is  to  say  only  a  slight  increase.  Only  8  % 
of  them  had  a  rate  of  40  and  over.    Of  the  269  patients  whose 

Double  Pneumouia. 


Respiration 
Rate 

On  Admission 

Next 

yioming 

Total 

Died 

Cured 

%  Deaths 

Total 

Died 

Cured 

%  Deaths 

12    to    14    .    . 

1 

0 

1 

0 

1 

0 

1 

0 

15     >     19    .    . 

20 

7 

13 

35 

14 

2 

12 

14 

20     >     24    .    . 

88 

21 

67 

24 

119 

25 

94 

21 

25     >     29    .    . 

59 

15 

44 

25 

45 

9 

36 

20 

30     >     34    .    . 

69 

16 

53 

23 

88 

30 

58 

34 

35     »     39    .    . 

50 

17 

33 

34 

44 

12 

32 

27 

40     »     44    .    . 

48 

27 

21 

56 

34 

21 

13 

62 

45     ^     49    .    . 

7 

7 

0 

100 

17 

10 

7 

59 

50     J     54    .    . 

5 

4 

1 

80 

5 

5 

0 

100 

55     >     59    .    . 

6 

4 

2 

67 

2 

2 

0 

100 

60     >     64    .    . 

7 

6 

1 

86 

5 

5 

0 

100 

65     »     69    .    . 

0 

0 

0 

0 

1 

1 

0 

100 

70     »     74    .    . 

2 

2 

0 

100 

0 

0 

0 

0 

75     »     79    .    . 

1 

1 

0 

100 

0 

0 

0 

0 

80 

0 

0 

0 

0 

1 

1 

0 

100 

363 

127 

236 

376 

123 

253 
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respirations  on  admisson  -were  34  and  under,  only  17  (6  %)  died; 
of  the  44  with  respirations  of  35  to  44,  11  (25  %)  died.  Only  9  had 
respirations  of  45  and  over,  5  (56  %)  of  whom  died. 

That  84  %  of  the  patients  with  single  pneumonia  had  a  respi- 
ration rate  of  at  most  34,  thus  corresponds  with  the  fact  that 
their  mortality  was  comparatively  low,  namely  10  %. 

The  363  cases  of  double  'pneumonia  are  more  evenly  distributed 
over  the  several  columns  than  the  single  pneumonia  cases,  as  far 
as  the  group  »40  to  44».  They  resemble  roughly  the  80  cases  during 
October,  discussed  previously,  since  a  respiration  rate  of  40  and 
over  was  a  bad'prognostic  sign,  and  a  rate  of  under  40  was  a  rela- 
tively good  one.  Of  the  76  patients  who  on  admission  had  a  rate 
of  40  and  over,  51  (67  %)  died;  of  the  287  patients  with  a  rate  of 
39  or  under,  76  (26  %)  died. 

That  21  %  of  these  cases  had  a  respiration  rate  of  at  least  40 
on  admission,  corresponds  thus  with  the  fact  that  the  mortality 
for  patients  with  double  pneumonia  was  high  (35  %). 

The  respirations  therefore  had  the  same  prognostic  significance 
in  patients  with  single  as  in  those  with  double  pneumonia,  but  the 
mortality  for  those  with  single  pneumonia  was  decidedly  lower  than 
for  those  with  double.  It  was,  for  example,  for  single  pneumonia 
6  %  and  28  %  corresponding  to  respirations  of  30  to  34  and  40  to 
44  respectively,  while  the  similar  groups  of  patients  with  double 
pneumonia  had  a  mortality  of  23  %  and  56  %. 

The  great  prognostic  value  of  the  respiration  rate  in  comparison 
with  the  pulse  rate  and  especially  the  temperature  is  intelligible. 
A  rise  of  temperature  is  the  organism's  reaction  against  a  foreign 
substance,  which  is  perhaps  not  identical  with  the  substance  or 
substances  that  act  as  toxins  towards  it,  and  besides  it  should 
be  noted  the  increased  temperature  as  a  rule  does  not  cause  death. 
It  can  therefore  be  understood  it  is  difficult  to  draw  trustworthy 
conclusions  from  the  temperature  reaction.  As  regards  the  pulse 
rate,  it  must  not  be  forgotten  that  it  is  dependent  upon  several 
factors,  e.  g.  increase  of  temperature,  paralysis  of  the  blood  vessels, 
influence  of  toxins,  and  the  condition  of  the  heart.  It  seems  to 
me  quite  reasonable  to  expect  that  the  p  Ise  rate,  which  is  the 
result  of  the  interplay  of  these  factors,  lends  itself  only  to  a  restrict- 
ed  extent  as  a  basis  for  prognostic  conclusions. 

The  conditions  influencing  the  respiration  rate  are  more  easily 
perceived.  It  is,  in  part,  dependent  on  the  healthy  functioning 
of  the  heart  but  it  is  doubtless  right  to  assume  that  it  is  largely 
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determined  by  the  extent  of  the  pneumonia.  In  other  words  it  is 
governed  mainly  by  the  two  conditions  which  decide  the  course 
of  the  disease.  It  is  thus  intelligible  that  it  is  particularly  suited 
to  form  the  basis  of  prognostic  conclusions. 

It  is  naturally  of  great  interest  to  know  whether  the  results 
elucidated  here  can  be  applied  to  other  kinds  of  pneumonia  than 
the  influenzal  type.  I  am  unable  to  state  definitely  whether  this 
is  so  with  respect  to  jaundice,  albuminuria,  temperature  and  pulse 
rate,  because  these  symptoms  are  toxic,  and  may  therefore  be 
expected  to  vary  with  the  different  infections.  However  there  is 
reason  to  believe,  that  the  conclusions  to  be  drawn  from  the  extent- 
of  the  pneumonia  (whether  affecting  one  or  both  lungs),  from 
complications  which  increase  the  work  of  the  heart  (pregnancy, 
Morbus  cordis),  and  from  the  respiration  rate  (which  is  chiefly 
dependent  on  the  extent  of  the  pneumonia  and  the  capacity  of 
the  heart),  must  be  the  same  whatever  the  etiology  and  anatomi- 
cal conditions  of  the  pneumonia  may  be.  In  the  case  of  croupous 
pneumonia  this  reasoning  is  all  the  more  justified  since  the  in- 
fluenzal variety  resembles  it  so  much  that  it  is  impossible  to  di- 
stinguish them  clinically. 


From  the  medical  clinic  of  the  Copenhagen  University. 
Professor  Knud  Faber. 


Systematic  ex<ainiiiation  of  the  Mood  in 
hemorrhagic  diathesis. 


By 
H.  C.  GRAM. 


By  hemorrhagic  diathesis  we  understand  an  increased  tendency 
to  bleed,  which  causes  seemingly  spontaneous  hemorrhages  or 
hemorrhages  out  of  proportion  to  the  provocative  cause  (cuts, 
bruises,  ulcerations,  increase  of  blood-pressure). 

The  cause  of  a  hemorrhagic  diathesis  may  lie  in  the  state  of  the 
blood-vessels  or  in  an  imperfect  hemostasis  due  to  alterations  in 
the  blood.  The  more  brittle  the  vessels  are  or  the  more  the  hemo- 
static  function  of  the  blood  is  impaired,  the  slighter  the  provo- 
cative cause  needs  be,  till  at  last  we  have  the  apparently  spon- 
taneous hemorrhages. 

In  this  connexion  I  may  call  attention  to  the  fact,  that  a  petec- 
chial  rash  in  infectious  diseases  (e.  g.  meningitis)  may  be  caused 
by  bacterial  emboli,  which  destroy  the  vascular  wall,  though 
the  mechanism  of  an  infectious  purpura  may  be  quite  different 
(cfr.  examples  4  A  I  &  II  in  this  paper).  The  former  sort  of  he- 
morrhages possibly  should  not  be  classed  as  a  hemorrhagic  dia- 
thesis. 

An  imperfect  hemostasis  may  theoretically  be  brought  about 
in  the  following  v\-ays: 

1)  Protracted  coagulation-time 

a)  due  to  an  augmented  anti-thrombin  content  of  the  blood, 

b)  due  to  a  real  or  functional  calcium-deficit, 
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c)  intrinsical  changes  in  the  properties  of  the  prothrombin, 

d)  a  low  platelet-count. 

2)  Low  platelet-count, 

acting  partly  through  the  consequent  protraction  of  the 
clotting,  but  mainly  through  the  reduction  in  the  mecha- 
nical hemostasis  effected  by  the  agglutinating  platelets. 

3)  Reduction  of  the  fibrinogen  to  extremely  low  values,  which 
would  make  the  clot  deficient  in  firmness.  Also  in  these 
cases  the  agglutination  of  the  corpuscles  is  reduced,  and 
this  may  make  the  thrombus-formation  more  difficult. 

In  order  to  study  the  variations  in  these  factors  a  number  of. 
procedures  have  been  indicated  by  various  authors.  In  this  place 
however  I  shall  mainly  describe  the  methods,  which  I  use  in  ordi- 
nary routine  work. 

1.    Antithrorabiu-excess. 

In  order  to  study  the  influence  of  this  factor  one  may  use  a 
method  elaborated  by  Howell  (1).  For  ordinary  clinical  pLirposes 
this  —  involving  as  it  does  the  use  of  pure  thrombin  solutions  — 
is  too  complicated  and  not  very  satisfactory.  It  may  in  my 
opinion  be  omitted  without  serious  disadvantage. 

2.    Calcium-deficit. 

The  Lee  &  White  (2)  Ca-in- vitro  test  may  be  used.  To  one  of 
two  broad  flat-bottomed  test-tubes  add  3  drops  oi  a  1  %  solution 
of  crystalline  calcium  chloride,  and  then  to  each  1  ccm  of  veinous 
blood.  Both  tubes  are  inclined  to  the  horizontal  plane  every 
thirtieth  second,  and  the  time  after  which  the  surface  in  each  of 
the  tubes  stiffens  is  noted.  If  only  a  comparison  showing  the 
effect  of  calcium-addition  is  intended  a  waterbath  of  constant 
temperature  is  not  needed. 

Pronounced  abbreviation  (>2  minutes)  of  the  clotting-time  in 
the  tube  containing  extra  calcium  is  considered  a  proof  of  calcium- 
deficit.  Positive  results  have  been  reported  by  Hess  (3)  in  one  case 
of  sporadic  »hemophilia»(?)  with  a  real  calcium  deficit  and  in  cases 
of  jaundice  of  long  duration  (functional  deficit)  by  King,  Bigelow 
&  Pearce  (4). 

Only  rarely  I  have  been  able  to  demonstrate  this  functional 
calcium-deficit  in  jaundice,  but  then  also  no  pronounced  icteric 
hemorrhage  has  as  yet  come  under  my  observation. 
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S.    Coagulation-time  of  optimally  recalciniited  plasma. 

The  use  of  citrated  plasma  (after  Howell's  (5)  principle)  will  give 
a  reliable  idea  of  the  variations  in  the  clotting-time  of  the  blood, 
cases  of  calcium-deficiency  of  course  being  excepted. 

Technic  (Gram)  (6). 

In  an  Oluf  Thomsen(7)  tube  (5  ccm  centrifuge  tube  divided  into 
gradations  of  0.1  ccm)  0.5  ccm  3  %  sodium  citrate  is  measured 
off.  One  then  adds  by  veinpuncture  with  a  wide  needle  some  4.5 
ccm  blood.  The  citrate  and  blood  is  mixed  by  inversion  and  the 
blood  adhering  to  the  top  of  the  tube  is  wiped  off  with  a  piece  of 
filtering  paper. 

One  then  awaits  the  settling  of  the  corpuscles,  which  takes  place 
more  or  less  quickly  depending  upon  the  quantity  of  fibrinogen 
in  the  plasma  and  the  cell-volume-percentage.    (Gram)  (8). 

When  the  sedimentation  has  proceeded  sufficiently  one  draws 
off  Avith  a  pipette  four  times  0.1  ccm  citrated  plasma/  placing 
this  in  four  miniature  (10  mm  wide)  test-tubes,  which  are  placed 
into  corresponding  holes  in  the  cork  of  a  ^,'2  L.  unsilvered  Dewar- 
flask  filled  with  water  37'  C.  hot. 

To  each  test-tube  one  adds  successively  9 — 8 — 7  and  6  drops 
of  a  0.9  %  solution  of  sodium  chloride  and  then  —  starting  the 
stop-watch  —  in  the  same  order  1 — 2 — 3  and  4  drops  of  a  1  % 
solution  of  CaCU,  BH^O.  Every  30th  second  the  flask  is  inclined 
to  the  horizontal  plane  till  the  diluted  plasma  in  one  of  the  small 
tubes  stiffens. 

The  time  lapsed  (the  coagulation-time)  when  sedimentation 
plasma  from  normal  persons  is  used  varies  between  3  and  6  minutes. 
For  particulars  concerning  the  results  obtained  with  centrifuged 
plasma  the  papers  quoted  above  should  be  consulted. 

Protractions  of  the  »coagulation-time»  beyond  6  minutes  are 
found: 

1)  in  hemophilia 

2)  in  cases  with  extreme  reduction  in  the  number  of  platelets 
(Vide  infra). 


*  If  the  settling  of  the  corpuscles  is  very  slow  (healthy  men  and  polycythe- 
mia) this  may  cause  difficulties.  In  such  cases  one  may  either  use  only  two 
tubes  recalcinating  with  one  and  two  drops  of  calcium-chloride  (1  «),  or  one  may 
shake  the  blood  up,  using  four  times  0.1  ccm  citrated  blood  and  recalcinating 
with  ^2  %  calcium  chloride  solution. 
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4.    Platelet-count. 

This  is  carried  out  by  the  method  of  Oluf  Thomsen  (7)  on  the 
same  specimen  of  citrated  blood  which  is  used  for  the  determina- 
tion of  the  clotting- time. 

Technic  (see  also  Gram  (9).) 

Await  settling  of  corpuscles  in  citrated  blood  and  draw  off  a 
small  quantity  (for  instance  25  cmm)  citrated  plasma  containing 
the  platelets  in  a  stabile,  homogenous  suspension.  Dilute  20  times 
(+  475  cmm)  with  0.9  %  NaCl  to  which  a  minimal  quantity  (2 
drops  per  100  ccm)  of  formalin  has  been  added.  Shake  and  place 
a  drop  in  an  ordinary  Thoma-ccH,  counting  5  large  squares  after 
half  an  hour.  The  number  of  platelets  found  in  5  large  squares 
represents  the  number  of  platelets  in  thousands  per  cmm  undiluted 
citrated  plasma. 

The  number  of  platelets  per  cmm  blood  is  then  calculated  by 
the  formula: 

Pt  =  (Vcb  —  P)  •  Pep 
Vcb  — C 
Pb  =  Platelets  pr.  mm^  blood. 
Pep  =  Platelets  pr.  mm^  citrated  plasma. 
Vcb  =  Volume  of  citrated  blood  (ccm). 
P  —  Precipitate  of  cells  (ccm). 
C  =  Volume  of  citrate  (0.5  ccm). 

The  volume  of  the  cells  is  ascertained  by  centrifuging  for  90 
minutes  with  a  separator  doing  3,000  revolutions  a  minute.  The 
citrate  solution  used  is  isotonic  and  the  results  —  when  certain 
precautions  are  taken  —  will  tally  with  those  obtained  with  the 
hematocrite. 

However  it  may  be  difficult  to  get  access  to  a  suitable  centrifuge, 
wherefore  it  is  fortunate  that  the  necessary  calculation  may  be 
carried  out  by  using  the  hemoglobin  percentage  as  a  measure  for 
the  cell  volume;  these  two  values  will  show  corresponding  varia- 
tions both  in  normal  persons  and  in  persons  suffering  from  per- 
nicious anemia.  The  divergence  found  in  chlorosis  is  too  slight 
to  influence  the  calculation. 

The  platelet-count  may  then  with  sufficient  accuracy  be  cal- 
culated by  multiplying  the  number  in  1  cmm  citrated  plasma  with 
one  of  the  constants  found  in  the  following  table. 
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Table  1.    Constants  for  calculation  of  platelet-count. 


[b  %^ 

Constant 

110 

0.59 

105 

0.61 

100 

0.63 

95 

0.6.5 

90 

0.68 

85 

0.70 

80 

0.7.3 

75 

0.75 

70 

0.78 

65 

0.80 

60 

0.82 

55 

0.84 

[b  % 

Constant 

50 

0-87 

45 

0.90 

40 

0.92 

35 

0.94 

30 

0.97 

35 

0.99 

20 

1.01 

15 

1.04 

The  number  of  platelets  in  normal  persons  varies  between  200,000 
and  550,000  per  cmm,  the  majority  showing  counts  between  300 
and  500,000. 

A  number  of  platelets  lower  than  200,000  is  found: 

1)  In  pernicious  anemia 

2)  In  aplastic  anemia 

3)  In  lymphatic  leucemia 

4)  Rarely  in  myeloid  leucemia 

5)  In  genuine  idiopathic  purpura 

6)  During  some  infectious  diseases  (often  in  influenza-pneu- 
monia and  enteric  fever,  rarely  in  other  infectious  diseases). 

7)  Sometimes  in  chronic  diseases  of  the  liver  and  spleen. 

5.    Fibrin. 

The  percentage  of  fibrin  in  plasma  and  blood  may  be  determined 
with  great  accuracy  on  citrated  plasma  won  from  the  citrated 
blood  specimens  used  for  the  above-mentioned  tests.  (Gram)  (8). 

After  drawing  off  »sedimentation-plasma»  for  platelet-count 
and  clotting-time  determination  centrifuge  specimen  for  90 
minutes  (vide  supra)  in  order  to  determine  cell-volume  and  obtain 
a  clear,  cell-free  plasma.  Draw  off  2  ccm  of  this  citrated  plasma 
and  put  into  a  cylindrical  50  mm  wide  beaker-glass.  Add  9  ccm 
0.9  %  NaCl  and  2  ccm  1  %  CaCl.,,  GH^O  and  leave  in  thermostat 
at  37   C.  for  1  ^/2  hour.  Incline  beaker-glass  over  8  layers  of  common 

*  90  ^  Hb.  =^  5  millions  normal  corpuscles  per  cmm  =  42  %  cell-volnme. 
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filtering  paper.  The  clot  then  slides  out  forming  a  jelly-like  cake 
on  the  paper.  After  a  few  minutes  all  water  is  absorbed  leaving 
a  shiny  round  membrane,  which  may  easily  be  detached  with  a 
glass-rod  when  the  paper  is  thrown  into  water. 

Wash  the  detached  fibrin-membrane  in  distilled  water  for  10 
minutes,  in  absolute  alcohol  for  5  minutes  and  in  ether  for  another 
5  minutes. 

Grip  the  dehydrated  lump  with  a  wire-pincer  of  known  weight 
and  leave  to  dry  in  thermostat.  Weigh  the  fibrin  (from  2  ccm 
citrated  plasma)  on  analytical  or  fine  torsion  balance. 

The  calculation  of  the  fibrin-percentage  in  blood  and  plasma 
takes  place  after  the  following  formulae. 

1)  Fb  =  (Vcb  —  P)  •  100  •  Wf2 

(Vcb  —  C)  •  2 
Fb       —Fibrin  %  in  blood 
Vcb     —  Volume  of  citrated  blood  (ccm) 
C         —  Volume  of  citrate  (0.5  ccm) 

Wf2  —  Weight  of  fibrin  from  2  ccm  citrated  plasma  (grammes) 
P         —  Cell-precipitate  (ccm) 

2)  Fp  =  (Vcb  —  P)  •  100  •  Wf2 

(Vcb  —  C  —  P)  •  2 

The  latter  value  i.  e.  the  fibrin-percentage  in  plasma  is  the  one, 
which  it  is  important  to  knovv,  since  in  uncomplicated  anemia  and 
polycythemia  this  is  kept  fairly  constant. 

The  fibrin-content  of  100  ccm  pure  plasma  in  normal  men  has 
been  found  to  vary  between  0.20  and  0.36  and  about  0.27  %,  while 
the  variation  in  normal  women  lies  between  0.21  and  0.38  with 
an  average  of  0.29  %. 

The  fibrin-content  of  the  plasma  is  found  increased  in  all  cases 
in  which  proteid  foreign  to  the  blood  is  introduced  into  the  circu- 
lation (infectious  diseases,  malignant  tumours,  nephritis,  preg- 
nancy etc.). 

A  fibrin-deficiency  is  only  met  with  in  some  cases  of  extreme 
degeneration  of  the  liver.  While  I  have  never  personally  met  with 
a  case  in  which  a  hemorrhagic  diathesis  might  be  ascribed  solely 
to  this  cause,  I  have  no  doubt  that  this  may  be  the  case,  e.  g.  in 
acute  intoxications  with  phosphorus  or  chloroform  and  acute 
yellow  atrophy  of  the  liver. 

An  idea  of  the  fibrinogen-content  of  the  plasma  might  however 
be  obtained  by  observing  the  velocity  of  sedimentation  of  the 
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corpuscles,  when  the  cell-volume  or  hemoglobin  percentage  is 
known.  For  this  single  purpose  however  the  tubes  used  by  Fah- 
R^us  (10)  might  be  more  practical  than  the  observation  in  the  short 
Oluf  Thomsen  tubes  as  used  by  me. 

Still  the  former  do  not  allow  an  analysis  for  fibrin  or  cell- volume 
and  are  less  handy. 

As  yet  I  am  not  prepared  to  give  a  table  suitable  for  this  pur- 
pose. 

Besides  the  tests  already  described  I  shall  mention  two  methods 
which  —  while  not  being  based  on  an  examination  of  the  blood  — 
tend  to  unveil  a  latent  hemorrhagic  diathesis.  It  must  be  remem- 
bered that  a  latent  hemorrhagic  diathesis  may  be  present,  though 
no  clinical  symptoms  will  appear,  that  is  if  there  is  no  provocative 
cause,  as  for  instance  in  many  cases  of  pernicious  anemia. 

1.  The  bleeding-time  (Duke)  (11).  If  a  small  incision  is  made  in 
the  lobe  of  the  ear  and  the  blood  is  wiped  off  with  a  piece  of  fil- 
tering-paper every  30th  second,  the  bleeding  should  stop  within 
4  minutes.   A  guarded  knife  vdth  a  tip  2  mm  long  should  be  used. 

A  protraction  of  the  bleeding-time  is  found,  when  the  platelet- 
count  is  low,  sometimes  also  when  the  fibrin-percentage  is  extre- 
mely reduced  or  when  the  blood-pressure  is  high.  In  hemophilia 
the  bleeding  may  stop  within  the  normal  time-limit,  though  there 
is  a  tendency  to  renewed  hemorrhage  at  the  least  possible  touch. 

2.  The  capillary  resistance  test  (Hess)  (12).  If  a  sling  is  put 
round  the  arm  so  as  to  produce  a  marked  stasis  and  is  left  on  for 
3  minutes,  small  petecchiae  will  in  some  cases  appear  on  the  fore- 
arm. This  phenomenon  may  be  positive  in  arteriosclerosis  and  also 
sometimes  in  cases  with  a  reduced  platelet-count.  It  is  not  absolu- 
tely certain  that  the  capillaries  need  be  more  brittle  than  ordina- 
rily in  order  to  give  positive  results;  possibly  a  few  capillaries  may 
always  burst  under  the  given  circumstances,  though  the  resulting 
hemorrhage  is  only  visible  in  cases,  where  the  promptness  of  the 
hemostasis  is  lessened 

At  the  end  of  this  paper  I  shall  give  the  following  instances 
illustrating  the  various  types  of  hemorrhagic  diathesis. 


1.     Hemorrhagic    diathesis  due  to  vascular  degeneration  and 
high  blood  pressure. 

1.     Nephritis  chr.  Hypertensio.   Apoplexice  seq.   65  years,  male. 
The  patient  suffers  from  chronic  nephritis  and  hemiplegia  of  the 


610  H.    C.    GRAM. 

right  side.  Blood-pressure  185  mm  Hg.  On  being  allowed  to  rise 
he  develops  a  petecchial  exanthema  on  the  right  leg.  A  similar 
rash  comes  out  immediately  after  measuring  the  blood-pressure 
on  the  left  arm. 

Special  examination  12/4: 

Capillary  resistance  test  +.  Platelets  339,000  per  cmm.  Coagu- 
lation-time 5  minutes.    Fibrin  %  in  plasma  0.47. 

2.  Hemorrhagic  diathesis  due  to  unknown  causes  (emboli?). 

I.     Peliosis  rheumatica.     33  years,  male. 

3  days  before  examination  suddenly  fever,  rheumatic  pains 
and  eruption  of  small  petecchise  on  forearms  and  shins.  No  ten- 
dency to  bleed  excessively  from  skin-cuts. 

Examinations  shows  numerous  flea-bite-like  petecchise  on 
trunk  and  extremities.  Swelling  and  tenderness  of  wrist-  and 
knee-joints.    No  external  hemorrhages. 

Special  examination  18/2: 

Capillary-resistance-test  — .     Platelets  549,000  per  cmm. 

Coagulation-time  4  minutes.    Fibrin  %  in  plasma  0.55. 

3.  Hemorrhagic  diathesis  due  essentially  to  deficient  coagula- 

tion. 

I.     Hemophilia.     15  years,  male. 

Several  cases  of  hemophilia  in  mother's  family.  History  of 
protracted  hemorrhages  from  slight  causes.  Admitted  for  hemar- 
thron  of  the  left  hip-joint.  At  the  moment  of  the  examination 
of  the  blood  no  hemorrhage.   No  anemia. 

Special  examination  23/4: 

Bleeding-time  2  minutes.  Ca-in- vitro  test<     '    r^  '  orw  i  / 

°  I  —  Ca:  30  \/2  mm. 

Platelets  402,000  per  cmm. 

Coagulation-time  16  minutes. 

Fibrin  %  in  plasma  0.40  %. 

4.     Hemorrhagic  diathesis  due  to  platelet  deficiency. 
A.    Infections  diseases. 

I.     Tuberculosis  'pulmonum.     Purpura.     39  years,  male. 

For  six  month  cough,  expectoration  and  fever.    +  T.  B.  A  week 
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before  the  examination  of  the  blood  eruption  of  large  purpura- 
spots  on  the  skin. 

Slight  haematuria.  Stethoscopy  of  the  lungs  shows  extensive 
cavernous  phthisis. 

Special  examination  4/6: 

Platelets  11,000  per  cmm.    Coagulation-time  11  ^2  minute. 

Fibrin  %  in  plasma  0.50. 

II.     Influenzal  'pneumonia.     26  years,  male. 

5  days  before  examination  suddenly  taken  ill  with  fever.  Later 
on  stitch  in  the  left  side.  Stethoscopy  of  the  lungs  shows  signs  of 
pneumonia  in  the  left  lower  lobe. 

Repeated,  very  profuse  epistaxis. 

Special  examination  4/2: 

Platelets  139,000  per  cmm.    Coagulation-time  6  minutes. 

Fibrin  %  in  plasma  0.51. 

B.    Diseases  of  the  b  ood. 

I.  Pernicious  anemia.     45  years,  female. 

Increasing  pallor  and  lassitude  during  the  last  year.  Pale, 
slightly  subicteric.  Achylia.  Blood-changes  typical  of  pernicious 
anemia.     Pronounced  tendency  to  bleed  from  skin-cuts. 

Special  examination  6/3: 

Bleeding-time  10  mirutes.    Platelets  66,000  per  cmm. 

Coagulation-time  8  minutes.    Fibrin  %  in  plasma  0.29. 

II.  Lymphatic  leucemia.     27  years,  male. 

For  some  months  increasing  lassitude  with  symptoms  of  a  he- 
morrhagic diathesis.  Violent  and  protracted  hemorrhage  after 
extraction  of  a  tooth.  Repeated  times  epistaxis.  Pale,  with  in- 
tumescence of  the  regional  glands. 

Blood-changes  typical  of  lymphatic  leucemia. 

Special  examination  17/8: 

Bleeding-time  >10  minutes.  Platelets  7,000  per  cmm.  Coagula- 
tion-time 9  \/2  minute.    Fibrin  %  in  plasma  0.30. 

C.       Idiopathic  purpura. 

I.     Idiopathic  purpura.     4  years,  male. 

Measles  a  few  months  before  the  examination.  Since  then  several 
crops  of  a  purpuric  rash. 

Large  sugillations  and  smaller  petecchise  on  trunk  and  extre- 
mities. 

Tendency  to  bleed  from  skin-cuts. 
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Special  examination  29/4: 

Platelets  21,000  per  cmm.  Coagulation-time  9  minutes.  Fibrin 
%  in  plasma  0.31. 

D.    Chronic  disease  of  the  liver. 

I.     Icterus.     Ascites.     Cirrhosis  hepatis?     45  years,  female. 

Denies  abuse  of  spirits.  In  the  last  years  dyspeptic  symptoms, 
slight  jaundice  and  distension  of  the  abdomen.  Enormous  ascites. 
Liver  not  palpable.  Moderate  jaundice.  Irregular  fever.  Plasma- 
colour  13.  (Meulengracht.)  Tendency  to  protracted  bleeding 
from  skin  cuts. 

Special  examination: 

Bleeding-time  6  ^/a  minute.  Platelets  87,000  per  cmm.  Coagu- 
lation-time 7  minutes.  Ca-in-vitro  test:  The  tube  containing  extra 
calcium  takes  one  minute  more  to  clot.    Fibrin  ?6  in  plasma  0.26. 

5.     Example  of  a  hemorrhagic  diathesis  which  m^ay  be  partly 

due  to  fibrinogen  deficiency,  though  the  principal  cause  m.ust 

be  sought  in  a  low  platelet-count. 

I.     Decompe7isated  mitral  stenosis.    Cardiac  cirrliosis  of  the  liver. 

During  the  last  three  years  cardiac  symptoms,  lately  pronounced 
decompensation.  Cyanotic  and  subicteric.  Edema  of  the  lungs 
and  hypostasis.  Enlarged  liver  and  ascites.  Post-mortem  shows 
cirrhosis  and  fatty  degeneration  of  the  liver.  Very  violent  and 
protracted  epistaxis  with  serious  blood-loss  on  the  15th  Novem- 
ber. The  hemorrhage  has  to  be  stopped  by  tamponade  and  adre- 
nalin. 

Special  examination  17/11: 

Platelets  110,000.     Coagulation-time  6  ^/a  minute. 

Fibrin  %  in  plasma  0.14  (Complete  coagulation  of  fibrinogen 
verified  by  control  with  serum). 

Summary. 

A  technic  for  determining  the  coagulation-time,  the  platelet- 
count  and  the  fibrin-percentage  in  plasma  on  one  single  specimen 
of  citrated  blood  is  described.  Also  methods  for  studying  the 
calcium-factor,  the  bleeding-time  and  the  capillary  resistance 
are  described. 

The  changes  of  these  factors  in  various  diseases  are  discussed, 
and  instances  of  the  various  types  of  hemorrhagic  diathesis  are 
given. 
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*  I  beg  to  draw  attention  to  the  following  typographical  errors  in  this  paper: 

1.  Page  364,  second  column,  fourth  paragraph  should  read:  About  4.5  com 
of  blood  are  taken  with  a  curved  needle  into  a  centrifuge  tube  divided  into  tenths 
of  a  ccm  and  containing  0.5  ccm  of  10  per  cent  sodium  citrate  solution.  After 
standing  for  about  an  hour  the  corpuscles  wiU  have  sedimented  —  excepting  in 
cases  of  polycythsemia  —  so  as  to  aUow  one  to  draw  off  0.1  ccm  of  plasma  for 
each  of  the  four  miniature  tes1 -tubes  which  have  previously  been  inserted  into 
the  holes  in  the  cork  of  the  Dewar  flask. 

2.  Page  36i,  second  column,  second  paragraph,  fourth  Une  should  read:  If 
instead  of  a  10  per  cent  solution  a  3  per  cent  solution  of  citrate  is  used,  the 
recalci  nation  must  be  1,  2,  3  and  4  drops. 
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Sur  la   question   de  Fetiologie  et  de  la  patho- 
genie  de  la  sciatique. 

Par 
KARL  PETREN,  i)rofessear,  et  EDITH  OTTERSTROM,  interne  a  la  clinique. 


II  y  a  un  certain  nombre  d'annees  j'ai  fait  (Petren)  une  com- 
munication sur  une  forme  de  sciatique  qui  a  cette  date  n'avait 
pas  encore  ete  signalee  et  qui  se  caracterisait  par  ce  fait  que  la 
douleur  a  la  pression  reside  non  pas  dans  le  nerf,  mais  dans  le 
muscle  fessier.  A  cette  occasion  j'emettais  I'opinion  que  dans  la 
sciatique  I'affection  initiale  pourrait  bien  etre  cherchee  dans  les 
muscles,  le  nerf  ne  se  trouvant  interesse  que  secondairement. 
Peu  apres  Yawger^  adopta  cette  theorie.  Autant  que  je  sache, 
une  conception  fort  semblable  s'est  repandue  ces  derniers  temps. 
Recemment  Helweg''  a  pris  partie  en  sa  faveur  et  s'est  livre  a 
une  etude  approfondie  du  menage  musculaire  qu'il  croit  etre  la 
cause  de  cette  affection.  Par  contre,  ne  voyant  plus  que  cette 
etiologie  et  systematisant  la  conception  a  outrance,  il  a  voulu 
expliquer  tous  les  symptomes  de  la  sciatique  et  dans  tous  les  cas 
par  une  affection  musculaire  ce  qui  est  manifestement  faux. 

^  Rev.  of  Neur.  and  Psych.  Mav  1909  et  Rev.  de  medecine  T.  30,  n:o  9. 
1910. 

^  Univ.  of  Pennsylvania  medic.  Bullet.,  Vol.  23,  n:o  7,  1910,  Sep. 

^  Ischias.     These  pour  1.  doct.,  Copenhagen,  1920. 

■*  Ainsi  Helweg  affirme  que  la  donlenr  a  la  pression  n'aurait  jamais  son  siege 
dans  le  nerf  mais  dans  la  musculature  et  que  par  suite  la  douleur  a  la  pression 
ne  renderait  jamais  dans  le  nerf  sciatique  poplitee  externe  a  place  ou  il  s'enroule 
autour  du  col  du  perone.  Cette  opinion  schematique  est  naturallement  fausse 
et  dans  ces  derniers  temps  (apr^s  la  publication  du  travail  de  Helweg)  nous 
avons  justement  observe  a  la  clinique  pas  moins  de  3  cas  oil  nous  avons  pu 
localiser  la  sensibilite  du  nerf  juste  en  cet  eudroit  ou  il  n'y  pourtant  aucune 
musculature. 
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Pour  ma  part  (Petren)  j'ai  toujours  considere  la  pathogenie 
de  la  sciatique  comme  une  question  ouverte,  puisque  nous  ne 
sommes  pas  encore  parvenus  sur  ce  point  a  des  notions  precises 
et  definitives.  D'autre  part,  voici  deja  plusieurs  annees,  Dejerine^ 
a  expose  sa  theorie  d'apres  laquelle  les  differents  cas  de  sciatique 
doivent  etre  consideres  comme  des  affections  radiculaires;  et 
c'est  pour  cette  raison  qu'il  a  soutenu  le  role  etiologique  de  la 
syphilis.  En  ces  derniers  temps  quelques  raedecins  suedois  ont 
pense  que  la  cause  de  la  sciatique  doit  etre  souvent  cherchee  dans 
des  deformations  de  la  colonne  vertebrale;  citons  par  mi  eux 
Ljungdahl^,  Heumai^^  et  Kahlmeter^.  Les  deux  premiers, 
n'ont  pas  apporte  d'observations  a  I'appui  de  leur  theorie;  ils 
se  sont  contentes  d'apergus  theoriques.  Kahlmeter,  qui  nous 
a  donne  un  travail  important  sur  la  spondylite  deformante,  a 
soutenu  les  memes  idees,  mais  sur  la  question  du.  rapport  entre  la 
sciatique  et  les  deformations  de  la  colonne  vertebrale  il  n'a  fourni 
aucune  observation. 

Comme  la  question  de  la  pathogenese  de  la  sciatique  semble 
toujours  ouverte  et  que  la  question  des  deformations  de  la  colonne 
vertebrale  ou  celle  des  enveloppes  de  la  moelle  epiniere  comme 
causes  de  la  sciatique  nous  a  semble  particulierement  digne 
d'attention,  nous  avons  dans  la  clinique,  au  cours  des  dernieres 
annees,  recueilli  des  observations  sur  un  certain  nombre  de  cas 
de  sciatique  afin  d'apprecier  la  valeur  de  cettes  hypotheses,  tant 
au  moyen  de  la  radiographic  de  la  colonne  vertebrale  que  des 
ponctions  lombaires. 


Etudes  radiograpliique  des  corps  verte'braux. 

Dans  80  cas  de  sciatique,  la  colonne  vertebrale  fut  radiographiee. 
Dans  45  cas  I'image  de  la  colonne  vertebrale  etait  normale.  Dans 
25  cas  apparaisaient  de  legeres  deformations  de  la  colonne  verte- 
brale que  I'operateur  —  M.  Edling,  agrege,  chef  de  la  section 
radiographic  de  I'hopital  —  interpreta  comme  une  spondylite 
deformante.  Ces  deformations  consistaient  en  une  legere  exage- 
ration  de  la  gouttiere  circulaire  du  corps  des  vertebres,  en  une 

^  Semiologie  des  affections  da  syst^me  nerveax.     Paris  1914. 
-  Svenska  Lakartidningen,  T.  16,  p.  833,  1919. 
3  Ibidem,  T.  17,  p.  185  et  457,  1920. 

^  Svenska  Lakaresallskapets  Handlingar.  T.  44,  p.  69  (1918)  et  Svenska 
Lakartidningen,  T.  17,  p.  .353,  1920. 

42 — 211072.   Actamed.  Seandinav.    Vol.  LV. 
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exageration  des  ombres  angulaires  projetees  par  ie  contour  des 
corps  vertebraux  et  en  de  petites  neoformations  osseuses  sur  ce 
contours;  mais  jamais  dans  ces  observations  on  n'observa  d'osteo- 
phytes  en  forme  de  griffe. 

Dans  les  10  autres  cas  on  diagnostiqua,  egalement  une  spondylite 
deformante;  mais  les  alterations  etaient  plus  prononcees.  Nous 
donnons  ci-dessous  les  traits  caracteristiques  des  images  fournies 
par  les  rayons-X;  mais,  comme  on  le  verra,  on  ne  trouvera  par 
ailleurs  que  des  indications  tres  breves  sur  ces  cas. 

Observ.  1.  86/1918.  Agriculteur,  68  ans.  Soigne  du  *  i,  au  '^4* 
1918.  Plusieurs  attaques  anterieures  de  sciatique;  la  premiere  date 
de  13  ans;  la  jambe  gauche  fut  seule  et  constamment  atteinte.  Au 
moment    de  son  entree  le  patient  eprouvait  des  douleurs  depuis  nov. 

1917.  devenues  plus  penibles  dans  ces  deux  dernieres  semaines; 
devait  garder  le  lit. 

Etat  actuel:  Signe  de  Lasegue  avec  une  flexion  a  40  .  Douleur 
a  la  pression  moderee  au  point  d'emergence  du  nerf,  sur  le  moj^en 
fessier  gauche  et  le  long  du  nerf.  Pas  d'anesthesie  ou  de  perte  des 
reflexes. 

Radio  gr  a  phi  e:  Spondylite  deformante  manifeste  des  3:e  et  4:e 
vertebres  lombaires,  qui  presentant  des  gouttieres  laterales  tres  ex- 
cavees  et,  notamment  a  droite,  des  saillies  des  angles  en  forme  de 
griffe.  Legeres  deformations  analogues  des  l:e  et  2:e  vertebres  lom- 
baires. 

L'affection  fut  longtemps  rebelle  au  traitement.  Traitement 
ulterieur  par  les  rayons  X.     Amelioration  a  la  sortie  de  I'hopital. 

Observ.    2.      970/l918.     Mineur,    46    ans.     Soigne  du  ^^'7  au  ^Va 

1918.  Sciatique  depuis  4  ans;  au  moment  de  Tadmission  eprouvait 
des  douleurs  depuis  a\Til  1918  a  la  hanche  droite  et  au  bas  de  la 
jambe;   boiterie. 

Etat  actuel:  Signe  de  Lasegue  avec  une  flexion  a  35  .  Douleur  a 
la  pression  au  niveau  du  fessier  moyen  et  au  point  d'emergence  du 
nerf.     Reflexe  achilleen  normal. 

Radiographie:  Spondylite  deformante  prononcee  se  traduisant  par 
une  excavation  tres  prononcee  des  gouttieres  3:eme  et  4:eme  vertebres 
lombaires  et  par  des  excroissances  en  fer  de  lance  aux  angles  de  la 
projection  des  corps  vertebraux. 

Amelioration  a  la  sox-tie. 

Observ.    3.      579/1919.     MaQon,    42    ans.      Soigne    du  ^^3  au  ^V* 

1919.  Souffre  de  la  hanche  droite  depuis  6   semaines.     Boiterie. 
Etat   actuel:    Douleur  a  la  pression  sur  le  trajet  du  nerf  sciatique 

gauche  a  la  partie  inferieure  de  la  cuisse  et  dans  le  mollet.  Pas  de 
douleur  a  la  pression  au  point  d'emergence  du  nerf  ou  dans  le  moyen 
fessier.     Signe   de  Lasegue  avec  une  flexion  a  45  .     Pas  de  troubles 
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fonetionnels  comme  consequence  de  la  lesion  du  nerf,  pas  de  parte 
des  reflexes  et  pas  d'anesthesie. 

Radiographie :  Les  ll:eme  et  12:eme  vertebres  dorsales  presentent 
des  deformations  evidentes  avec  osteophytes  en  forme  de  griffe  sur 
la  projection  des  contours  qui  se  font  face  les  uns  aux  autres. 

A  la  sortie,   plus  de  douleurs. 

Observ.  4.  1148/1919.  Hussard,  67  ans.  Soigne  du  ^Vt  au  Vs. 
Depuis  2  mois  douleurs  dans  la  jambe  droite. 

Etat  actuel:  Sensibilite  prononcee  du  nerf  sciatique  sur  toute  sa 
longueur  et  dans  le  fessier  moyen.  Signe  de  Lasegue  avec  une 
flexion  a  80  .  Le  sens  musculaire  pour  les  orteils^  a  droite  reduit. 
D'ailleurs  pas  de  trouble  fonctionnel  comme  consequence  de  la  lesion 
du  nerf.  A  la  hanche  droite  legere  diminution  d'amplitude  de  la 
rotation  en  dehors. 

Radiographie:  la  photographie  des  vertebres  lombaires  foumit  une 
image  typique  de  spondylite  deformante.  On  voit  en  effet  les  angles 
de  la  projection  des  corps  vertebraux  s'allonger  et  se  recourber  en 
forme  de  griffes  qui  forment  ca  et  la  de  solides  saillies  osseuses.  En 
outre  forte  excavation  de  la  gouttiere  circulaire  des  vertebres. 

A  la  sortie,  plus  de  douleurs. 

Observ.  5.  1545  1919.  Agriculteur,  56  ans.  Soigne  du  ^\  lo  au 
^'*/ii.     Depuis  un  mois,   douleurs  a  la  hanche  droite. 

Etat  actuel:  Signe  de  Lasegue  avec  une  flexion  a  50.  Forte 
douleur  a  la  pression  aux  muscles  du  mollet  et  sur  le  trajet  de  la 
partie  inferieiire  du  nerf  sciatique.  Sensibilite  moderee  du  moyen 
fessier.  Peut-etre  legere  diminution  du  sens  musculaire  pour  les 
orteils  droits;  par  ailleurs  aucun  trouble  de  la  sensibilite. 

Radiographie:  spondylite  deformante  accusee  des  vertebres  lombaires 
dont  les  corps  presentent  une  exageration  des  concavites  laterales  et 
de  fortes  neoformations  osseuses  saillantes,  mais  ont  en  general  con- 
serve leur  hauteur  normale. 

A  la  sortie,   bien  portant. 

Observ.  6.  206/1920.  Ouvrier  carrier,  32  ans.  Soigne  du  ^^/i  au  Va. 
Depuis  environ  3  mois  le  malade  eprouvait  a  la  hanche  gauche  des 
douleurs  s'irradiant  jusqu'  a  la  jambe.  Depuis  ce  temps,  les  douleurs 
ont  augemente  peu  a  peu. 

Etat  actuel:  Signe  de  Lasegue  avec  wae  flexion  a  SO  ,  jambe  gauche. 
Pas  de  sensibilite  des  nerfs  ou  de  la  musculature  des  fessiers. 

Radiographie:  le  corps  de  la  12:eme  vertebre  dorsale  presente  au 
niveau  de  ses  angles  inferieurs  des  neoformations  osseuses  tres  im- 
portantes.  Les  4  vertebres  lombaires  inferieures  (2 — 5)  presentent 
peut  etre  une  concavite  plus  grande  de  la  gouttiere  circulaire;  par 
ailleurs  pas  de  deformations  notables. 

A  la  sortie,  plus  de  douleurs. 

*  Par  cette  expression  je  comprends  la  faculte  d'indiquer  la  direction  des 
mouvements  minimaux  des  orteils. 
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Observ.  7.  286/1920.  ChemiBot,  61  ans.  Soigne  du  "/s  au  ^"^4 
1920.  En  1892  a  ete  soigne  pendant  4  mois  a  la  clinique  pour 
sciatique.  Recidive  en  1913;  traite  a  la  policlinique  en  octobre  1919. 
Nouvelles  douleurs  depuis  fin  decembre  1919. 

Etat  actuel:  Signe  de  Lasegue  a  la  jambe  droite  avec  une  flexion 
a  80  .  Sensibilite  au  niveau  du  sacrospinal,  du  moyen  fessier  et  du 
point  d'emergence  du  nerf  sciatique.  La  lordose  lombaire  ne  s'efface 
pas  dans  la  flexion  en  avant.  Reflexes  achilleens  et  rotuliens  faibles 
aux  deux  jambes.  La  sensibilite  a  la  douleur.  a  la  temperature  et 
au  toucher  est  quelque  peu  attenuee  a  la  jambe  droite,  notamment 
a  la  partie  mediane  du  mollet.  Paresie  manifeste  des  flechisseurs 
dorsaux   du  pied  droit.     Wassermann  negatif  pour  le  sang. 

Radiographie:  Spondylite  deformante  assez  prononcee  a  la  partie. 
lombaire  et  inferieure  de  la  colonne  vertebrale  dorsale,  avec  legere 
scoliose  lombaire  convexe  a  droite;  fusion  entre  le  sacrum  et  les  deux 
apophyses  transverses  de  la  5:eme  vertebre  lombaire. 

Observ.  8.  465  1920.  Cure.  50  ans.  Soigne  du  ^,3  au  ^',3.  En 
mai  1918  eprouve  un  jour  subitement  dans  la  region  du  fessier 
gauche  de  violentes  douleurs  s'irriadiant  tout  le  long  de  la  face 
posterieure  de  la  jambe.  Amelioration  progressive  (a  la  suite  de 
massages),  puis  disparition  des  douleurs.  A  partir  d'octobre  1918 
jusqu'a  la  fin  de  juin  1919  eprouve  de  nouveaux  des  douleurs, 
moins  violentes  cependant  que  lors  de  la  premiere  attaque.  En 
octobre  1919  les   douleurs  reparaissent. 

Etat  actual:  Lasegue  negatif.  A  la  pression  douleur  insignificante 
au  niveau  du  moyen  fessier  et  du  nerf  sciatique,  a  la  cuisse  et  au 
mollet.  Reflexe  achilleen  absent  du  cote  gauche.  Le  sens  muscu- 
laire  pour  les  mouvemcnts  des  orteils  un  peu  incertain.  D'ailleurs 
pas    de    perte    de  fonction  comme  consequence  de  la  lesion  du  nerf. 

Radiographie:  Spondylite  deformante  assez  marquee  des  vertebres 
dorsales  inferieures  et  lombaires.  La  5:eme  vertebre  lombaire  est 
la  plus  deformee;  sa  hauteur  est  notablement  reduite  et  elle  presente 
une  gouttiere  laterale  fortement  excavee.  Le  disque  inter\-ertebras 
du  cote  de  L4  est  moins  haut  qu'a  I'etat  normal.  Presque  toutes 
les  vertebres  presentent  d'ailleurs  des  surfaces  laterales,  excavees  et 
de  petits  osteophytes  en  forme  de  griffes. 

A  la  sortie,   amelioration. 

Observ.  9.  992  1920.  11  s'agit  d'un  homme  de  70  ans  qui  presente  une 
coxalgie  senile  typique.  En  outre  existent  les  symptomes  de  sciatique, 
qui  par  consequent  a  mon  avis  (P.)  ne  doit  etre  consideree  que  comme 
secondaire.  Bien  que  ce  cas,  je  pense,  n'appartienne  pas  a  propre- 
ment  parler  au  groupe  que  nous  etudions  ici,  je  le  signale  cependant 
pour  etre  complet,  car  il  presentait  une  spondylite  deformante  bien 
marquee  avec  une  legere  scoliose  convexe  a  droite  des  vertebres 
lombaires  et  de  la  partie  inferieure  de  la  colonne  vertebrale  dorsale. 
un  aplatissement  de  haut  en  bas  de  toutes  les  vertebres,  une  aug- 
mentation de  la  largeur  et  de  la  coucavite  des  gouttieres  laterales  et 
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des  osteophytes  plus  ou  moins  en  forme  de  griffe  au  niveau  des  angles 
de  projection  des  vertebraux.  Entre  la  10:eme  et  la  ll:eme  vertebre 
dorsale,  la  l:ere  et  la  2:eme  vertebre  lombaire  existent  respectivement 
du  cote  droit  de  veritables  jetees  osseuses. 

Observ.  10.  390,  1921.  Homme  de  30  ans,  qui  a  I'age  de  5  ans 
eut  une  coxalgie  tuberculeuse  gauche;  la  jambe  gauche  est  plus 
courte  que  la  droite;  la  mobilite  de  I'articulation  de  la  hanche  est 
fortement  diminuee  et  les  rayons-X  presentent  I'image  ordinaire  de 
la  destruction  de  la  tete  du  femur.  En  1911  lumbago  et  pent  etre 
sciatique  a  la  jambe  droite.  En  1919  on  diagnostique  une  tuber- 
culose  du  rein  droit.  Non  opere.  Les  symptomes  renaux  ont 
disparu. 

En  juin  1920  lumbago,  suive  d'une  sciatique  droite.  Entre  a 
Vhopital  le  15  fevrier  avec  les  symptomes  d'une  sciatique  droite. 
Signe  de  Lasegue  avec  une  flexion  a  45  .  Pas  de  perte  de  fonction 
comma  consequence  de  la  lesion  du  nerf. 

La  radiographie  de  la  colonne  vertebrale  montre  une  spondylite 
tuberculeuse  guerie  des  4:eme  et  5:eme  vertebres  lombaires  avec  une 
tres  forte  destruction  de  ces  vertebres  et  du  disque  intervertebral 
entre  elles,  si  bien  que  ces  vertebres  se  sont  soudees  ensemble  et 
que  des  points  d'appui  secondaires  se  sont  formes  entre  ces  deux 
vertebres. 

La  sciatique  du  malade  fut  traitee  de  la  maniere  ordinaire  et  evolua 
d'une  maniere  absolument  normale.  A  la  sortie,  le  24  mars,  il  n'y 
avait  plus  de  signes  de  sciatique. 

Ce  n'est  que  pour  etre  complets  que  nous  avons  presente  ce 
dernier  fait;  il  merite  en  effet  d'etre  plutot  considere  comme  le 
stade  final  de  la  guerison  d'une  spondylite  tuberculeuse  et  non 
comme  une  spondylite  deformante  en  I'acception  ordinaire  de  ce 
terme. 

Si  done  nous  laissons  de  cote  I'observation  10  qui  est  de  nature 
tout  a  fait  differente  et  qui  vraisamblablement  ne  doit  pas  etre 
rangee  ici,  les  alterations  notees  dans  les  9  autres  cas  sont  les 
suivantes:  exageration  de  la  gouttiere  circulaire  du  corps  vertebral 
et  osteophytes  en  forme  de  griffe  aux  angles  des  corps  vertebraux. 
De  fortes  saillies  en  cette  derniere  partie  des  vertebres  ne  s'obser- 
verent  que  deux  fois  (n:o  5  et  9).  La  deformation  si  importante 
et  si  habituelle  de  la  spondylite  deformante  —  les  neoformations 
osseuses,  au  niveau  des  angles  des  corps  vertebraux,  et  leur  deve- 
loppement  au  point  d'etablir  des  jetees  osseuses  entre  les  ver- 
tebres —  fut  signalee  dans  trois  cas:  dans  le  n:o  7  entre  la  5:eme 
vertebre  lombaire  et  le  sacrum,  dans  le  n:o  9  entre  la  10:eme  et  la 
llreme    vertebre    dorsale    et    entre    la  Irere  et  la  2:eme  vertebre 
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lombaire,  dans  le  n:o  4  »ca  et  la».  Dans  deux  cas  (n:o  8  et  n:o  9) 
des  vertebres  ou  des  disques  intervertebral  presentaient  une  dimi- 
nution de  bauteur  (dans  le  dernier  cas  toutes  les  vertebres  lom- 
baires  et  dans  le  premier  la  5:eme  vertebre  lombaire  ainsi  que 
le  disque  situe  au  dessus.)  Notons  que  I'un  de  ces  deux  cas 
(n:o  9)  compte  parmi  ceux  qui  offrent  des  jetees  osseuses. 

Ceux  qui  sont  tentes  d'accorder  une  grande  importance  aux 
deformations  de  la  colonne  vertebrale  dans  la  sciatique  consta- 
teront  peut-etre  avec  satisfaction  qu'elles  existerent  proportio- 
nellement  dans  un  grand  nombie  de  cas.  C'est  vrai.  Mais  cette 
proportion  est-elle  plus  forte  que  la  moyenne  de  la  spondylite- 
deformante  au  meme  age?  Autant  que  je  sache,  les  seules  recber- 
ches  statistiques  se  referant  a  la  question  sont  celles  de  Kahl- 
METER  (loc.  cit.);  elles  figurent  dans  sa  these.  En  etudiant  des 
cliches  »normaux>>  de  la  colonne  vertebrale  faits  aux  cas  avec 
maladie  de  I'estomac  ou  des  reins  »il  a  trouve  de  la  spondylite 
deformante  dans  a  peine  5  %  des  cas»  mais  au  cours  d'une 
serie  de  recherches  d'anatomie  pathologique  il  a  trouve  des  mal- 
formations dans  17  %  des  cas.  Par  rapport  aux  observations 
radiographiques  de  Kahlmeter,  la  proportion  de  la  spondylite 
deformante  dans  nos  cas  de  sciatique  est  notablement  superieure 
a  celle  qu'il  constata. 

A  cette  comparaison  on  pourrait  objecter  que  le  diagnostic  de 
la  spondylite  deformante  est  en  general  etabli  dans  un  nombre  de 
cas  proportionellement  plus  grand  —  avec  une  plus  grande  preci- 
sion^ pourrait-on  peut-etre  dire  aussi  —  a  notre  institut  de  radio- 
graphic (M:r  Edling)  que  dans  la  serie  d'observations  faites  par 
Kahlmeter.  Je  puis  dire  en  effet  (Petren)  qu'avec  I'experience 
acquise  par  1' observation  des  cliches  faits  aux  cas  avec  maladie 
de  I'estomac  et  du  rein  le  diagnostic  de  spondylite  deformante 
fut  etabli  chez  nous  dans  beaucoup  plus  de  5  %  des  cas  nor- 
maux. 

D'apres  mon  experience  personnelle,  car  je  n'ai  pas  fait  de 
point  une  etude  systematique,  je  dois  dire  aussi  que  je  vols  tres 
souvent  de  faibles  degres  de  spondylite  deformante  chez  des  sujets 
normaux,  par  consequent  sans  qu'il  y  a  ait  de  sciatique,  sans 
meme  qu'il  existe  des  symptomes  subjectifs  ou  des  troubles  qu' on 
puisse  avec  plus  ou  moins  de  raison  attribuer  aux  deformations 
rachidiennes  que  montrent  les  rayons-X. 

^  C'est  a  dire  que,  pour  faire  ici  le  diagnostic,  on  exigerait  moins  de  symp- 
tomes evidents  qu'on  ne  fit  dans  la  serie  de  Kahlmeter. 
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Nous  pensons  done  que  nos  25  cas  de  spondylite  deformante 
legere  ne  confirment  en  rien  I'opinion  qui  voit  dans  ces  deforma- 
tions un  facteur  etiologique  de  la  sciatique,  puisqu'il  s'agit  la,  nous 
semble-t-il,  d'alterations  tout  a  fait  banales.  En  ce  qui  concerne 
les  10  (ou  9)  cas  presentant  des  lesions  plus  marquees  de  spondylite 
deformante,  la  question  d'une  relation  de  cause  a  effet  entre  elle 
et  la  sciatique  peut  du  moins  se  poser.  Des  deformations  telles 
que  la  diminution  de  hauteur  du  disque  intervertebral  entre  la 
4:eme  et  la  5:eme  vertebre  lombaire,  et  de  la  5:eme  vertebre 
lombaire  (n:o  8),  la  diminution  de  hauteur  de  toutes  les  vertebres 
lombaires  (n:o  9)  ou  la  presence  de  jetees  osseuses  entre  la  5:eme 
vertebre  lombaire  et  le  sacrum  (n:o  7)  ou  entre  les  vertebres  lom- 
baires (n:o  4  et  n:o  9),  pourraient  peut- etrea voir  une  importance 
pour  I'apparition  de  la  sciatique.  Observons  neanmoins  que  cette 
derniere  classe  de  patients,  compares  aux  autres,  n'offrirent,  en 
depit  d'une  spondylite  plus  marquee,  aucune  manifestation  cli- 
nique  insolite. 

Pour  conclure  nous  sommes  done  obliges  de  dire  que  les  defor- 
mations rachidiennes,  suffisamment  importantes  pour  qu'il  soit 
a  la  rigueur  possible  de  leur  faire  jouer  un  role  dans  I'apparition 
de  la  sciatique,  n'ont  ete  remontrees  qu'un  tres  petit  nombre  de 
fois  et  en  realite  rien  que  4  fois  (cfr  les  cas  qui  viennent  d'etre  cites 
ci-dessus)  parmi  nos  80  cas.  S'il  y  avail  meme  un  lieu  etiologique 
entre  les  deux  affections,  il  faudrait  alors  admettre  Vexistence  d'un 
autre  facteur,  afin  d'expliquer  le  caractere  passager  des  symptomes 
de  sciatique  en  regard  de  la  fixite  ou  de  la  progression  des  alterations 
de  la  spondylite  deformante. 

Observons  en  effet  que  tous  ces  malades  atteints  de  sciatique 
et  de  phenomenes  plus  ou  moins  marquees  de  spondylite  defor- 
mante guerirent  a  la  clinique  de  leur  sciatique  ou  n'en  sortirent 
tout  au  plus  qu'avec  de  legers  vestiges  de  leur  affection  (un  peu 
de  gene  a  la  hanche  durant  la  marche  ou  les  mouvements  d'une 
assez  grande  amplitude).  II  en  fut  de  meme  pour  tous  nos  autres 
patients  consideres  eomrae  des  cas  de  sciatique  idiopathique 
(12fi  cas  pendant  la  periode  que  nous  examinons  ici,  de  1918  a 
mars  1921). 

Nos  observations  avec  la  ponction  lombaire. 

Au  cours  des  dernieres  annees  nous  avons  pratique  la  ponction 
lombaire  a  la  clinique  chez  49  patients.    A  I'origine,  je  hesitais 


^22  KAEL   PETTI:6N    ET   EDITH    OTTBESTROM. 

un  peu  a  y  recourir  dans  la  sciatique;  la  raison  en  etait  cette  opi- 
nion recente,  qui  d'ailleurs  n'est  pas  du  tout  a  rejecter,  que  c'est 
parfois  au  moins  dans  la  colonne  vertebrale  que  nous  devons 
chercher  les  troubles  inflammatoires  etrangers  au  nerf  et  capables 
d'engendrer  la  sciatique.  Si  done  il  existait  des  troubles  inflam- 
matoires d'une  grande  intensite,  le  noveau  traumatisme  (introduc- 
tion de  Taiguille  dans  cette  region)  pouvait  bien  n'etre  pas  indif- 
ferent. A  la  suite  de  cette  operation  cependant  nous  n'avons  rien 
observe  de  plus  que  ce  que  Ton  pent  voir  par  ailleurs,  car  d'apres 
notre  experience  personelle  les  incidents  consecutifs  notamment 
les  douleurs  du  dos  ou  de  I'occiput  se  manifestent  surtout  chez  les 
individus  que  se  trouvent  dans  un  etat  de  nervosite  prononcee. 

Sur  49  cas  avec  ponction  lombaire  le  resultat  fut  en  realite  ne- 
gatif  en  pas  moins  de  47  cas. 

Cependant  nous  avons  assez  sou  vent  observe  une  petite  aug- 
mentation de  pression,  notamment 

dans  1  cas 220  m.m. 

210  m.m. 

190  m.m. 

185  m.m. 

180  m.m. 

, 175  m.m. 

170  m.m. 

165  m.m. 

160  m.m. 

soit  dans  12  cas  plus  de  160  m.m.  mais  dans  37  cas  160  m.m.  ou 
au-dessous. 

La  reaction  de  Nonne  a  toujours  ete  negative  dans  ces  44  cas 
sans  parler  de  3  cas  (parmi  les  47)  ou  se  produisit  immixtion  de 
sang  et  ou  la  reaction  de  Nonne  fut  incertaine.  Aucune  autre  re- 
action concernant  I'albumine  n'a  ete  faite. 

Au  sujet  du  nomhre  de  cellules  (toujours  des  lymphocytes,  la 
ou  leur  nature  a  ete  determinee)  les  resultats  furent  les  suivants: 

0  cellule  par  m.m". 
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Dans  les  7  autre  cas  une  hemorrliagie  recente  s'etait  produite 
dans  le  liquide  cerebro-spinal,  ce  qui  nous  empecha  de  denombrer 
exactement  des  lymphy cotes.  Meme  alors  cependant  (sauf  une 
fois)  nous  avons  fait  le  compte  des  globules  blancs  et  des  globules 
rouges.    Les  chiffres  sont  les  suivants. 

37  globules  rouges,      3  globules  blancs 

440         »  »>  5         »  » 

450         »  »  29         »  » 

1200         »  »  9         »  » 

1300         »  »  3         »  » 

4200         »  »  10         »  » 

Dans  les  3:  erne  de  ces  cas  la  proportion  des  globules  blancs  est 
assurement  trop  forte,  mais  on  pent  se  demand  er  si  ce  nombre  de 
globules  blancs  ne  tient  pas  a  un  melange  de  sang  au  liquide  cerebro 
spinal.  On  ne  saurait  done  affirmer  que  parmi  les  cas  il  s'en  trouvat 
un  presentent  une  augmentation  du  nombre  des  cellules  dans  le 
liquide  cerebro   spinal. 

Dans  ces  47  cas  la  reaction  de  Wasserman  fut  toujours  nega- 
tive avec  le  liquide  cerebro-spinal. 

II  resulte  done  de  ceci  que  nous  ne  sommes  pas  en  etat  de  de- 
cider s'il  y  a  eu  dans  cas  un  certain  degre  d'augmentation  d'albu- 
niine  (etant  donne  que  nous  ne  nous  sommes  pas  servis  de  metho- 
des  plus  sensibles  en  vue  de  cette  determination);  il  en  resulte 
aussi  que  dans  un  certain  nombre  de  ces  cas  la  pression  etait  elevee 
mais  que  le  nombre  de  cellules  ne  depassa  qu'une  seule  fois  (de 
4  cellules)  ce  que  je  considere  (Petren)  comme  la  limite  norraale, 
a  savoir  3  cellules  par  m.m^.;  on  pourrait  cependent  remarquer 
que  selon  I'experience  acquise  a  notre  clinique  ontrouveenmoyenne 
a  I'etat  normal  un  nombre  de  cellules  un  peu  plus  faible  qu'ici 
(ou  pas  de  cellules  du  tout).  Toutefois  comme  le  nombre  de  cellules 
n'a  depasse  qu'une  seule  fois  ce  que  nous  considerons  comme  la 
limite  normale  malgre  que  le  nombre  de  cas  consideres  soit  si 
eleve,  on  ne  feut  conclure  a  une  augmentation  'pathologique  de  cellides 
duns  notre  serie. 

II  faut  a j  outer  que  parmi  les  cas  avec  hemorrliagie  il  y  en  eut 
deux  ou  les  globules  rouges  presenterent  I'alteration  epineuse.  Le 
liquide  centrifuge  n' etait  cependant  colore  dans  aucun  de  ces  cas. 
Froin^  qui  a  consacre  une  etude  approfondi'e  a  ax  differents  pro- 

*  Cite  d'aprts  Ingvar,  Nonv.  Iconogr.  d.  1.  Salp.  1918,  n:o  5  et  6. 
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blemes  concernant  I'hemoiThagie  subarachnoidale  a  constate 
que  I'alteration  epineuse  des  globules  rouges  qui  out  passe  dans 
le  liquide  cerebro-spinal  pent  se  produire  tres  rapidement.  Ces 
deux  cas  ne  presentaient  (tous  les  deux)  que  3  lymphocytes  par 
m.m^.  (respectivement  pour  37  et  1300  globules  rouges;  voir  le 
tableau  ci-dessus).  Comme  il  resulte  de  ce  qui  precede,  la  reaction 
de  Nonne  dans  les  deux  cas  etait  negative  (de  meme  que  celle  de 
Wassermann).  J'arrive  done  a  conclure  que  meme  ces  deux  cas 
doivent  etre  consideres  comme  des  hemorragies  provoquees  par 
I'introduction  de  I'aiguille.  Le  liquide  ne  fut  pas  recueilli  en  diffe- 
rentes  fractions;  s'il  en  avait  ete  ainsi  la  question  aurait  pu  etre 
resolue  avec  plus  de  certitude  (Ingvar). 

II  reste  cependant  deux  cas  entre  les  49  ou  la  ponction  lombaire 
ne  donne  pas  de  resultat  negatif. 

Dans  I'un  de  ces  cas  (ohserr.  11  n:o  438/1915,  soigne  du  ^^4  au  "^  e) 
il  s'agissait  d'un  homme  de  60  ans  qui  depuis  10  ans  avait  des  dou- 
leurs  lombaires  sans  pour  cela  travailler  moins  que  d'habitude.  En 
decembre  1914  douleurs  a  la  hanche  gaucbc  qui  s'etendent  sur  toute 
la  longueur  de  la  jambe,  jusqu'aux  orteils.  Apres  une  amelioration, 
des  douleurs  plus  vives  reparaissent  en  fevrier  1915,  et  cette  fois 
egalement  du  cote  droit. 

Etat  actuel:  Les  parties  inferieures  des  muscles  du  dos  sont  dou- 
loureuses  ainsi  que  le  point  d'emergence  du  nerf  sciatique  et  du 
moyen  fessier.  Signe  de  Lasegue  avec  une  flexion  a  75  ;  tout  cela 
des  deux  cotes.  Signe  de  Romberg  legerement  positif;  le  sens  mu- 
sculaire  un  peu  incertain  pour  les  mouvements  des  orteils.  Sensibi- 
lite  de  la  peau  normale.  Le  reflexe  rotulien  ne  s'obtient  pas  du 
cote  gauche  mais  il  se  produit  des  contractions  dans  les  adductcurs 
de  I'autre  cote.  Reflexes  achilleens  et  reflexes  pupillaires  normaux. 
Marche  sans  caractere  patbologique  bien  determine;  toutefois  elle  de- 
note vine  certaine  incertitude,  lorsque  les  yeux  sont  fermes;  le  ma- 
lade  ne  titube  pourtant  pas. 

Le  ^V4:  ponction  lombaire;  pression  170;  reaction  de  Nonne  po- 
sitive; pas  de  cellules;  reaction  de  Wassermann  negative.  Le  meme 
jour  la  marche  semble  plus  normal,  aussi  bien  les  yeux  ouverts  que 
fermes. 

Le  "^/5:  Romberg  0. 

Le  ^  /s:  une  ponction  lombaire  donne  une  pression  de  270;  reac- 
tion de  Nonne  positive;  pas  de  cellules;  reaction  de  Wassermann  ne- 
gative. 

Le  ^^'5.  Le  malade  sort  de  I'hopital.  Aucune  indication  sur  son 
etat.  Cependant  comme  je  (Petr:^n)  ne  me  rapelle  pas  qu'un  seul 
de  mes  nombreux  cas  de  sciatique  ait  quitte  la  clinique  sans  etre  au 
moins  a  peu  pres  gueri,  nous  pouvons  admettre  que  cette  fois  il  en 
fut  de  meme. 


SUR   DES   QUESTIONS   DE    LA    SCIATIQUE.  625 

Le  malade  avait  ete  traite  la  premiere  semaine  par  de  I'aspirine, 
ensuite  par  de  I'onguent  mercuriel;  il  ne  fut  jamais  soumis  a  la  phy- 
siotherapie;  par  centre  il   avait  garde  le  lit. 

On  peut  se  demander  tout  d'abord  s'il  existait  en  I'espece  une 
maladie  quelconque  du  systeme  nerveux  central.  Cependant  les 
troubles  de  la  marche  qui  avaient  ete  primitivement  observes 
(et  qui  pouvaient  etre  une  consequence  des  douleurs  sciatiques) 
disparurent  ulterieurement  et  le  signe  de  Romberg  devient 
negatif.  II  n'y  a  done  pas  de  raisons  decisives  en  faveur  d'une 
affection  du  systeme  nerveux  central,  mais  en  pareil  cas  on  ne 
peut  nier  non  plus  la  possibilite  d'une  syphilis  des  meninges,  quel- 
que  importance  que  Ton  attribue  a  I'absence  d'une  augmentation 
des  cellules  pour  ecarter  le  diagnostic  de  la  syphilis. 

L'autre  patient  (observ.  12,  n:o  1638  1919),  soigne  du  7u  au  ^^/V2, 
etait  ua  homme  de  23  ans  qui,  deux  semaines  avant  son  entree  a 
la  clinique,  au  eours  d'une  promenade,  eprouva  de  violentes  douleurs 
lombaires  et  de  violentes  douleurs  aus  deux  jambes.  Les  douleurs 
lombaires  disparurent  dans  le  courant  de  la  journee,  mais  les  dou- 
leurs des  jambes  s'aggraverent,  surtout  pendant  la  nuit  (sommeil 
trouble);  elles  etait  surtout  vivos  a  la  partie  laterale  des  jambes. 

Etat  actuel:  Signe  de  Lasegue  avec  une  flexion  a  15  ,  des  deux 
eotes.  Forte  douleur  a  la  pression  au  niveau  du  moyen  fessier  et 
du  nerf  sciatique  des  deux  cotes.  Le  malade  marche  Ic  torse  raide. 
Pas  de  troubles  fonctionnels.  Reaction  de  Wassermann  negative  pour 
le  sang. 

La  ponction  lombaire,  faite  le  jour  de  I'entree  indique  une  pres- 
sion de  205  mm.  et  donne  28  lymphocytes  par  mm^;  la  reaction 
de    Nonne    est    fortement  positive  et  celle  de  Wassermann  negative. 

On  conclut  a  la  possibilite  d'une  syphilis  des  meninges  rachidiennes 
ei  d'une  sciatique  consecutive.  Aucun  autre  symptome  en  faveur 
dune  syphilis  ne  put  etre  decouvert.  Radiographie  de  la  colonne 
vertebrale  negative.  Le  malade  fut  traite  I'onguent  mercuriel,  I'io- 
dure  de  potassium  et  I'aspirine  et  ne  fut  soumis  a  aucun  traitement 
physique;  par  contre,  il  fut  rigoureusement  tenu  au  lit. 

Une  ponction  lombaire  faite  le  ^^/ii  donna  une  pression  de  210 
mm.,  24  cellules,  et  la  reaction  de  Nonne  fortement  positive.  Lors- 
que  le  traitement  par  les  frictions  fut  termine,  la  ponction  lombaire 
donna  le  ^^/i2  une  pression  de  160  mm.,  5  cellules,  et  la  reaction 
de  Nonne  a  peine  positive.  A  ce  moment  le  malade  ne  presentait 
plus  aucun  autre  symptome  et  rentra  chez  lui  C  /12). 

En  ce  dernier  cas  un  diagnostic  ferme  est  impossible;  tout  ce 
qu'on  peut  dire  de  meme  qu'apres  la  premiere  ponction  lombaire, 
c'est  que  la  syphilis,  en  tant  que  cause  de  la  sciatique  du  malade, 
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ne  pent  etre  exclue.    Au  contraire,  une  affection  syphilitiques  des 
meninges  rachidiennes  semble  tres  vraisemblable. 

A  ce  propos  citons  en  quelques  mots  I'observation  suivante. 

Observ.  IS.  Un  homme  de  20  ans  (n:o  1185/1919)  entre  le  23 
juillet  a  la  clinique.  II  raconte  qu'a  la  suite  de  linfluenza,  en  oc- 
tobre  1918,  il  eprouva  des  douleurs  a  la  hanche  droite  et  a  la  jambe, 
douleurs  qui  paraissent  avoir  ete  d'origine  sciatique. 

Dans  la  suite  ces  douleurs  persisterent,  mais  avec  une  intensite 
variable;  apres  une  periode  d'accalmie  son  etat  s'aggrava  durant  ees 
derniers  mois. 

A  I'entree  a  I'hopital  le  signe  de  Lasegue  apparaissait  du  cote  droit 
avec  une  flexion  de  45  ;  douleurs  a  la  pression  au  niveau  du  nerf 
sciatique  droit,  du  moyen  fessier  et  des  muscles  du  mollet  du  cote 
droit.  Reflexes  du  tendon  d'Achille  positifs;  pas  de  troubles  sensi- 
tifs. 

On  diagnostique  une  sciatique  et  le  malade  est  traite  suivant  les 
methodes  en  usage  a  la  clinique  pour  cette  maladie  pendant  six  se- 
maines,  mais  sans  qu'on  n'obtieune  aucune  amelioration.  M"^  Sten- 
STROM,  agrege,  qui  me  remplacait,  eut  alors  I'heureuse  idee  de  faire 
une  ponction  lombaire  qui  donna  7  cellules  par  millimetre  cube,  une 
pression  de  190  mm.,  la  reaction  de  Konne  fortement  positive  et 
celle  de  Wassermann  negative.  En  consequence  il  soumit  le  malade 
aux  frictions  mercurielles  et  a  I'iodure  de  potassium  et  supprima  tout 
traitement  physique.  Lorsque  le  malade  eut  termine  cette  cure,  il 
lui    fit    6    injections  de  salvarsan;   apres  quoi  le  malade  sortit  gueri. 

11  me  semble  evident  que  cette  observation  niilite  tout  a  fait  en 
faveur  de  Videe  que  les  symptomes  de  sciatique  doivent  etre  consider  ees 
comme  une  consequence  de  la  syphilis.  Assurement  le  nombre  de 
cellules  presentes  dans  la  liquide  cerebrospinal  n'etait  pas  consi- 
derable; toutefois,  d'apres  I'experience  recueillie  a  notre  clinique, 
experience  qui  porte  sur  un  grand  nombre  de  cas,  ce  liquide  doit 
etre  consideree  comme  surement  pathologique.  De  plus,  ce  fait 
que  la  reaction  de  Nonne  etait  fortement  positive  avec  une  si 
faible  augmentation  de  cellules,  s'explique,  a  notre  sens,  avec  la 
plus  facilite  par  I'existence  d'une  S3rpliilis  meningee.  D'apres 
mon  experience  courante  (P.),  la  reaction  de  Wassermann  nega- 
tive meme  dans  le  liquide  n'est  qu'une  bien  faible  argument  centre 
la  syphilis,  toutes  les  fois  qu'il  y  a  augmentation  du  nombre  des 
cellules  et  une  reaction  de  Nonne  positive.  Par  suite,  il  n'est 
incontestable  que  les  resultats  de  la  ponction  lombaire  plaidaient 
energiquement  en  faveur  de  la  syphilis.  Ajoutons  a  cela,  d'une 
part,  I'inefficacit^  du  traitement  ordinaire  de  la  sciatique,  traite- 
ment qui  dans  notre  clinique  amenait  cependant  regulierement  et 
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a  coup  sur  la  disparition  des  symptomes  et,  d'autre  part,  les  effets 
du  traitement  antisyphilitique. 

Pour  en  finir  avec  ce  sujet  rappelons  le  fait  suivant. 

Observ.  l4.  Homme  de  64  ans  (n:o  1412/l920).  En  1903,  syphilis. 
En  1919,  soigne  a  la  elinique  pour  ulcere  syphilitique  de  la  jambe 
et  nephrite  clironique.  A  ce  moment  reaction  de  Wassermann  posi- 
tive pour  le  sang  et  douleurs  a  la  jambe  gauche.  Puis  se  retablit 
par  ailleurs  (evidemment  pas  de  sa  nephrite). 

Le  Va  1920,  commencerent  a  se  manifester  des  symptomes  aigus 
correspondant  a  une  sciatique  du  cote  gauche.  Le  malade  gardait 
le    lit,    ne    pouvait    se  tenir  sur  ses  jambes.     Entre  a  la  elinique  le 

Etat  aciuel:  Signe  de  Lasegue  positif  du  cote  gauche  avec  une 
flexion  a  45  .  Signe  de  Babinski  positif  des  deux  cotes.  Pas  de  pa- 
resie  ni  d'autre  trouble  fonctionnel  du  cote  du  systeme  nerveux.  La 
ponction  lombaire  ne  donna  qu'une  goutte  de  liquide  sanguinolent. 
Dans  I'urine  traces  d'albumine.  Pression  arterielle  130.  Cylindres 
granuleux.  Teneur  du  serum  en  dechets  azotes  30.  La  radiographie 
montre  une  spondylite  deformante  de  la  colonne  vertebrale.  Dans 
le  serum,  reaction  de  Wassermann  negative. 

Traitement:  repos  au  lit,  bains  electriques  au  lit,  aspirine,  iodure 
de  potassium  et  neosalvarsan.  Le  malade  sortit  le  ^^/lo  et  ne  pre- 
sentait  plus  alors  de  symtomes  (a  I'exception  de  la  nephrite).  Le 
signe  de  Babinski  avait  disparu. 

Comme  la  ponction  lombaire  echoua,  il  est  impossible  d'affir- 
mer  I'existence  d'une  syphilis  meningee  rachidienne  et  de  lui  im- 
puter  les  symptomes  de  la  sciatique.  Tout  cependant  farait 
plaider  en  faveur  de  cette  origine. 

Au  sujet  des  constatations  faites  dans  le  liquide  rachidien  en 
cas  de  sciatique,  je  vais  emprunter  quelques  citations  a  la  litte- 
rature  medicale,  sans  avoir  la  pretention  d'etre  complet. 

QUECKENSTEDT^  a  etudie  28  cas.  Pour  24  de  ces  cas  le  nombre 
de  cellules  est  rigoureusement  indique;  jamais  il  ne  depassa  3  (si  du 
moins  je  comprends  bien  la  notation  des  tableaux).  Par  centre,  la 
reaction  de  Nonne  fut  positive  dans  2  cas  et  pour  4  cas  on  parle 
d'opalescence.  La  reaction  de  I'albumine  d'apres  Nissl  fut  souvent 
positive.  Auciui  renseignement  n'est  donne  sur  la  pression  du  liquide 
rachidien. 

ESKUCHEN^  sur  14  examens  n'a  trouve  augmentation  ni  des  cel- 
lules ni  de  I'albumine. 

Schmidt^  a  pratique  la  ponction  lombaire  dans   8   cas  de  sciatique 

^  Deutsche  Zeitschr.  f.  Nervenheilkunde,  t.  57,  p.  316,  1917. 
■^  Die  Lumbalpunktion,  Berlin  u.  Wien  1919. 
'  Medic.  Klinik,  1910,  N:o  19. 
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et  a  part  une  faible  augmentation  de  pression  (au  maximum  200 
mrii.),  il  n'a  pas  constate  d'alterations  sensibles  du  liquide  cerebro- 
spinal. 

Dans  la  litterature  medicale  fran^aise  on  semble  avoir  accorde  un 
pea  plus  d'attention  a  cette  question,  ce  qui  tient  peut-etre  a  I'opi-- 
uion  de  D^'JERINE  sur  le  caractere  radiculaire  de  nombreuses  scia- 
tiques. 

SiCARD  rapporte  qu'il  a  pratique  la  ponction  lombaire  dans  37 
cas  de  seiatique  et  que  I'examen  cytologique  a  tou jours  ete  negatif; 
mais  il  a  trouve  parfois  une  legere  augmentation  de  la  teneur  en 
albvmiine. 

Raimiste"  a  signale  4  cas  oii  la  ponction  lombaire  revela  une  aug- 
mentation de  pression.  Dans  un  de  ces  cas  il  s'etait  produit  une 
hemorrhagie  recente  dans  le  liquide  cerebro-spinal;  dans  les  trois 
autres  qui  ont  pu  etre  examines  a  ce  point  de  vue  la  reaction  de 
Nonne  etait  positive  et  dans  deux  de  ces  cas  il  y  avait  augmentation 
du  nombre  des  cellulus.  Si  je  comprends  bien,  I'examen  fut  fait 
d'apres  la  vieille  methode  avec  centrifugation,  methode  qui  laisse 
place  au  doute.  L'auteur  declare  que  la  syphilis  n'avait  rien  a  voir 
avec  ces  cas  de  seiatique,  mais  il  n'appuie  son  opinion  d'aucune  preuve. 
Une  erreur  de  sa  part  est  done  tres  vraisemblable. 

LORTAT- Jacob  et  SarabeaU^  ont  relate  6  cas  de  seiatique  qu'ils 
considerent  comme  des  sciatiques  radiculaires,  parcequ'elles  offraient 
une  anathesie  du  type  segmentaire  et  ils  signalent  que  dans  un  de 
ces  cas  il  existait  de  la  lymphocytose  dans  le  liquide  cerebro-spinal. 
Je  n'ai  pu  decouvrir  si  la  ponction  lombaire  avait  ete  pratiquee  dans 
tous  ces  cas. 

Dans  leur  monographic  consacrue  a  cette  question  les  memes  au- 
teurs'^  montrent,  d'une  part,  combien  la  seiatique  radiculaire  est  fre- 
quente  et,  d'autre  part,  ils  affirment  que  la  syphilis  en  serait  la  cause 
habituelle. 

C'est  aussi  I'opinion  soutenue  par  Di^JERINE'',  le  promoteur  de  la 
theorie  de  la  seiatique  radiculaire.  Get  auteur,  en  collaboration  avec 
Regnard**,  a  public  I'observation  d'un  malade  presentant  une  forte 
lymphocytose  et  une  augmentation  de  pression,  phenomenes,  qu'il  im- 
p\ite  a  la  syphilis.  Ajoutons  que  dans  ce  cas  existait  aussi  une  pa- 
ralysie  complete  de  certains  mussles  de  la  jambe,  symptome  qui  n'a 
pas  tient  en  aucune  maniere  au  tableau  clinique  de  la  seiatique  et 
qui,  de  prime  abord,  devait  faire  songer  a  une  autre  forme  de  ma- 
ladie. 

Franqais^  rapporte  brievement  qu'il  a  pratique  la  ponction  lombaire 
dans  un  grand  nombre  de  cas  de  seiatique  et  qu'il  a  trouve  une  aug- 
mentation   d'albumine,    >'bien   qu'il  y  ait  en  une  tres  faible  lympho- 

'  Revue  neurologiqne,  t.  23,  p.  290,  1912. 

*  Revue  neurologique,  t.  26,  p.  253,  1913. 

^  Revue  de  medecine  t.  25,  p.  917,  1905. 

■*  Les  sciatics  et  leur  traitement,  Paris  1913. 

°  Semiologie  des  affections  du  svsteme  nerveux,  Paris  1914. 

I  Revue  neurologique,  t.  23,  p.  288,  1912. 

'  Revue  neurologique,  annee  24,  p.  368,  1917. 
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cytose  ou  meme  pas  du  tout».  Reaction  de  Wassermann  toujours 
negative.     II  n'y  a  pas  d'autres  renseignements. 

NOB^COURT  et  Peyre^  ont  pratique  la  ponction  lombaire  dans  des 
cas  de  seiatique  »associee''  et  de  rheumatisme  cervical;  dans  70  %  des 
cas  ils  n'ont  trouve  aucune  ou  rien  qu'une  legere  reaction  leucocy- 
taire,  dans  20  %  une  reaction  moyenne  et  dans  10  "<•  une  forte  reac- 
tion. Le  nombre  de  cellules  a  cependant  ete  moins  grands  que  dans 
la  meningite.  Les  recherches  furent  faites  d'apres  la  vieille  methode 
avec  centrif ugation ;  par  suite  il  est  impossible  d'en  juger  le  resultat. 

Dans  une  autre  circonstanee  les  memes  auieurs"  ont  communique 
leurs  obsen'atiens  sur  le  meme  sujet  et,  d'apres  le  compte-rendu,  ils 
ont  parle  de  I'existence  dune  augmentation  de  pression  a  la  ponction 
lombaire. 

De  touts  ces  travaux  il  resulte  manifestemment  qiion  rencontre 
des  fatients  avec  des  sym'ptomes  de  seiatique  et  chez  lesquels  existe 
une  augmentation  du  nomhre  des  cellules  dans  le  liquide  cerebrospinal; 
nous-menies  avons  cite  deux  cas  de  ce  genre  (obs.  12  et  13).  Pour 
ces  deux  cas  i\  j  a.  de  bonnes  raisons  (pour  le  dernier  elles  sont 
meme  a  notre  avis  tout  a  fait  concluantes)  d'admettre  que  la  syphilis 
jut  cause  de  la  seiatique.  En  d'autres  termes,  il  est  une  affection 
sypkilitique  des  meninges  spindles  a  qui  sont  dus  les  symptomes  de 
la  seiatique.  La  meme  interpretation  parait  applicable  aux  obs.  11 
et  14. 

D'accord  avec  la  theorie  de  D^jerine,  les  auteurs  francais  sem- 
blent  tres-portes  a  considerer  nombre  de  sciatiques  comme  une 
affection  radiculaire,  souvent  ou  les  plus  souvent  imputable 
a  la  syphilis.  D^jerine  declare  meme  expressement  que  la  cause 
des  symptomes  de  seiatique  est  a  chercher  dans  une  affection  des 
meninges.  Si  cette  conception  est  juste,  il  est  evident  que  la 
pourcentage  des  cas  de  sciatiques  qu'on  interpretera  de  la  sorte 
doit  etre  en  relation  avec  celui  de  la  syphilis  dans  une  population 
donnee.  Que  si  les  auteurs  fran9ais  trouvent  pour  le  pourcentage 
des  cas  ainsi  expliques  un  chiffre  plus  el  eve  que  le  notre,  a  en  juger 
par  les  malades  de  notre  clinique,  ce  fait  serait  en  parfait  accord 
avec  ce  que  nous  savons  de  la  diffusion  differente  de  la  syphilis 
dans  des  populations  differentes.  Les  observations  que  fai  rappor- 
tees  (obs.  11 — 14)  sont  cependant  bien  faites  pour  legitimer  cette 
idee  que  certains  cas  de  seiatique  doivent  etre  expliques  par  la  syphilis. 
A  mon  avis,  pour  reconnaitre  cette  forme  de  seiatique,  un  resultat 
positif  de  la  ponction  lombaire  doit  avoir  au  moins  la  meme  im- 

*  Bulletins  et  memoires  de  la  societe  medicale  des  hopiteaux  de  Paris,  t.  33, 
p.  1127.  1916  cite  d'apres  Revue  neurologique  1917,  p.  410 

-  Ibid.  t.  32,  p.  378,  1916,  cite  d'apres  Revue  neurologique  1916,  p.  662. 
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portance  —  et  meme  en  realite  une  importance  beaucoiip  plus 
grande  —  que  la  decouverte  des  regions  d'anesthesie  du  type 
segmentaire  aux-quelles  Dejerine  a  donne  tant  d'attention. 

Quatit  aux  sciatiques  vulgaires,  pour  lesquelles  nous  n'avons  pas 
a  penser  a  une  affection  syphilitique  des  meninges  spinales  comme 
cause  de  la  sciatique  (les  cas  de  nature  syphilitique  etant  dus  a 
une  affection  des  meninges)  doivent  etre  a  mon  avis  (Petren) 
classes  parmi  les  sciatiques  secondaires),  le  liquids  cerebrospinal 
semble  etre  regulierement  exempt  d'une  augmentation  de  cellules.  En 
faveur  de  cette,  opinion  militent,  et  d'une  maniere  tout  a  fait 
decisive,  les  observations  de  notre  clinique  que  nous  avons  rap- 
portees  ici  etant  donne  surtout  que  nous  avons  trouve  de  bonnes 
raisons  de  diagnostiquer  la  syphilis  chaque  fois  qu'il  y  a  une 
augmentation  de  cellules.  Les  renseignements  que  nous  avons 
releves  dans  la  litterature  medicale  et  qui  semblent  demontrer 
le  contraire  (a  savoir  qu'une  augmentation  de  cellules  accompagne 
la  sciatique  ordinaire)  sont  trop  vagues  pour  qu'on  puisse  leur 
accorder  quelque  autorite.  Par  contre  dans  certaines  de  ces 
sciatiques,  designees  ici  comme  la  sciatique  idiopatique,  on  trouve 
evidemment  et  une  legere  augmentation  de  pression  et  un  peu  d' aug- 
mentation de  la  teneur  en  albumine. 

De  tout  ce  qui  precede  il  est  done  permis  de  conclure  qu'une 
iiiflammation  evidente  des  meninges  spinales  fait  defaut  dans  la 
sciatique  vulgaire.  Quant  a  savoir  comment  on  peut  expliquer 
la  legere  augmentation  de  pression  et  la  faible  augmentation  de 
la  teneur  en  albumine  qui  se  rencontrent  parfois,  il  semble  bien 
difficile  d'avoir  une  opinion  ferme  a  cet  egard.  En  tout  cas,  il 
faut  bien  retenir  ceci:  en  I'absence  d'augmentation  du  nombre  des 
cellules  —  et  nous  ne  devons  pas  oublier  I'extreme  sensibilite 
de  nos  methodes,  en  determinant  le  nombre  des  cellules  de  de- 
couvrir  I'existence  d'une  inflammation  des  membranes  —  toutes 
conclusion  sur  I'existence  d'une  inflammation  des  membranes 
semble  devoir  etre  reservee. 


From  the  Medic,  clin.  I  to  Stockholm. 
(Chief  physician:  I.   HOLMGREN). 


A  contribution  to  the  clinical  differential  dia- 
gnosis of  endarteritis  mycotica  on  the  trunk  of 
art.  pulmoualis. 


By 
ERNST  SALEN. 


The  case  described  below,  which,  during  the  ,^reat  influen;ca- 
epidemic  in  1918,  occurred  in  the  medic,  clin.  I  of  the  Serafi- 
mer  Hospital,  seems,  from  the  point  of  view  of  differential 
diagnosis,  to  offer  considerable  interest,  partly  because  of 
the  rare  occurrence  of  such  cases,  and  partly  owing  to  the 
difficulty  in  deciding  clinically  the  differential  diagnosis  in 
certain  forms  of  congenital  heart  disease.  A  short  account  of 
this  case  may  therefore  be  of  interest,  and,  at  the  same  time, 
a  short  descriptioa  of  the  microscopic  appearances  of  the  local 
changes  will  be  given  by  Dr.  0.  Reuterwall. 

History. 

A.  K.,  aged  16,  a  labourer.  Had  previously  always  been  in  good 
health  and  able  to  do  his  work.  In  his  childhood  he  had  been  able 
to  join  in  his  comrades'  games,  without  noticing  any  trouble  from 
the  heart  such  as  palpitation,  shortness  of  breath  etc.  During  later 
years  he  had  been  employed  as  a  servant,  having  sometimes  to  do 
rather  heavy  work,  which  he  had,  nevertheless,  been  able  to  execute 
without  difficulty.  No  acute  infectious  diseases,  such  as  scarlet  fever, 
diphtheria,  or  articular  rheumatism. 

On  the  Sth  of  October,  1918,  the  patient  fell  acutely  ill,  after 
having  felt  cold  and  complained  of  headache  the  day  before;  he  had 
at  once  to  be  confined  to  bed.  Temp,  about  39'  C;  pain  and 
tenderness  all  over  the  body;  intense  headache.    Shiverings.    Catarrhal 

iS—2i  1072.    Acta  med.  Scandinav.  Vol.  LV. 
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symptoms  referred  to  the  upper  air-passages:  nasal  catarrh,  hoarseness, 
and  a  dry  cough.  Some  days  later,  shooting  pains  in  the  right  side 
of  the  thorax;  the  cough  increased  and  he  brought  up  a  scanty, 
viscid  sputum;  temp,  about  40  .  This  state  continued  until  the  13th 
of  October,  when  the  patient  was  admitted  into  the  med.  dep.  I  of 
the  Serafimer  Hospital  with  the  diagnosis:  Influenza  and  vit.  org. 
cordis.  At  the  time  of  his  falling  ill,  influenza  was  spreading  pande- 
mically  (»Morbus  Hispanicus'O;  there  had  been  cases  of  it  even  in 
the  patient's  nearest  surroundings. 

Status  presens  ^"/'lo  1918. 

Slender  stature.  Length  of  body  165  cm.  Weight  43.5  kgs.  No 
hair  on  the  pubis  or  in  the  axillae.  Poor  nutrition  and  badly  deve- 
loped muscles.  Hoarseness.  Pronounced  dyspnoea.  Lips  and  nose 
cyanotic.     Pulse  small,  regular,  100  p.  m.     Temp.   40    C. 

The  mind  clear.  Subjectivelj'  headache ;  twinges  of  pain  in  the 
back,  especially  when  breathing  deeplj-. 

Lungs.  On  the  left  side  posteriorly,  from  the  base  upwards  co 
the  spina  scap.,  dulness  and  weak  breath- sounds.  Along  the  left 
margin  sounds  like  friction-sounds.  Scattered  over  both  the  limgs, 
especiallj^  over  the  bases,  rhonchi  of  various  kinds. 

Thoracentesis  of  the  left  side  dorsolaterally  in  the  9th  interspace: 
no  exudate. 

Sputum:  mucous,  scanty.      Common  cocci.     No  tubercle  bacilli- 

Heart:  On  percussion,  left  border  just  outside  the  left  mamillary 
line;  the  right  at  the  right  sternal  border.  The  cardiac  impulse  in 
4th  interspace,  distinctly  palpable,  not  heaving;  increased  dulness  above 
the  manubrium,  and  outwards  in  2nd  and  3rd  left  spaces-  Over  the 
whole  praecordium  there  is  heard  a  loud,  prolonged  murmur  of  a 
sawing  character,  chiefly  systolic  in  time,  and  having  its  punctum 
maximum  in  the  2nd  and  perhaps  1st  left  space-  Decreases  in  strength 
peripherally  from  here,  much  quicker  to  the  right  than  to  the  left. 
In  addition,  a  softer,  fainter,  diastolic  soimd  distinctly  distingviishable 
from  the  former,  with  the  same  localisation.  A  moderate  systolic 
thrill  over  the  left  upper  quadrant  of  the  praecordium,  of  maximum 
intensity  in  1st  +  2nd  interspaces  just  outside  of  the  sternal  margin. 
It  is  difficult  to  estimate  the  heart-tone  because  of  the  presence  of 
the  vigorous  systolic  murmur  and  of  the  agitated  heart-action. 

Abdomen:     Nothing  remarkable. 

Urine:  Traces  of  alb.  on  Heller's  reaction.  Almen's  test  nega- 
tive. Amount  of  NaCl  2.36  pro  miUe.  Ehrlich's  diazo-reaction  doubt- 
ful. 

White  blood  corpuscles.  17,200  per  cu.mm,  of  which  15.000  poly- 
nuclear,   1,700  mononuclear. 

During  the  following  four  days,  patches  of  bronchopneumonia  deve- 
loped in  both  lungs  situated  chiefly  in  the  lower  lobes.  The  dysp- 
noea became  more  pronounced.  The  sputum  more  abundant  and 
more  purulent.  Temperature  constantly  about  40  .  The  amount  of 
NaCl  in  the  urine  diminished  to  about  one  per  mille.  Ehrlich's 
diazotest  strongly  positive.    On  the  4th  day,  a  critical  lowering  of  the 
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temperature  from  40,7  to  36,3  ;  the  pulse  rate  sank  to  GO — 70.  Then 
a  general  improvement  began,  which  continued  for  3  weeks.  The 
temperature  remained  slightly  subfebrile;  then  the  morning  temp, 
was  about  38  and  the  evening  temp,  about  37,  then  the  condition 
was  reversed.  The  signs  in  the  lungs  cleared  up,  only  a  slight  dif- 
fuse bronchitis  remaining.  The  dyspnoea  and  the  cyanosis  vanished; 
the  patient  felt  better  from  day  to  day.  The  amount  of  NaCl.  in- 
creased to  normal  values  (about  9 — 10  Voo),  Ehrlich's  diazo-test  be- 
came negative.  The  leucocytosis  disappeared.  The  local  observations 
on  the  heart  on  the  whole  unaltered;  it  is  noted  on  the  ^Vio  that 
the  systolic  thrill  had  grown  stronger,  more  prolonged,  having  its 
punct.  max.  in  Ii  sin.  but  discernable  on  palpation  in  the  whole  Ii 
( — Iv)  as  far  as  the  head  of  the  left  humerus.  The  hoarseness  passed 
away;  the  voice  puerile  (the  patient  states  that  his  voice  had  not 
yet  »broken»). 

In  the  beginning  of  November,  almost  daily  recurring  shiverings 
were  noted;  the  difference  between  the  temperature  of  the  morning 
and  that  of  the  evening  grew  more  considerable;  the  latter  now  re- 
mained constantly  higher,  between  39 — 40  ,  the  morning  temperature 
about  37  .  The  dyspnoea  increased  and  was  at  times  very  pronoun- 
ced. The  condition  of  the  lungs  presented,  besides  scattered  rhonchi, 
from  time  to  time,  smaller  patches  of  bronchopneumonia.  The  spu- 
tum, up  till  then  scanty  and  mucous  in  character,  then  became  more 
abundant  and  slightly  purulent;  tubercle  bacilii  were  not  to  be  found 
in  spite  of  frequent  examinations. 

The  state  of  the  heart  was  in  the  beginning  on  the  whole  unal- 
tered; but  during  the  month  of  November,  the  systolic  thrill  as  well 
as  the  systolic  bruit  little  by  little  increased  considerably  in  inten- 
sity. On  palpation  the  former  could  now  be  discerned  over  the 
gxeater  part  of  the  left  praecordium,  laterally  as  far  as  into  the  axilla; 
punct.  maxim,  in  the  left  Ii  (In).  The  blowing  murmur  was  now 
strongly  audible  also  over  the  greatest  part  of  the  dorsal  region  of 
the  thorax,  of  maximum  intensity  on  the  left  side  immediately  in- 
side (towards  the  median  line)  of  the  median  scapular  border,  on  a 
level  with  the  spina  scapulae.  This  murmur  was  also  audible  on 
auscultation  over  the  carotids,  the  most  marked  on  the  left  side, 
but  almost  as  well  marked  —  at  least  on  the  left  side  —  even  if 
the  stethoscope  was  placed  to  the  side  of  the  vessels,  in  the  fossa 
supra-clavicularis. 

On  the  Vii  there  is  noted:  no  bulging.  Over  the  upper  left  prae- 
cordium and  in  jugulum,  there  are  visible  pulsations.  Apex- beat  in 
l4,  not  heaving.  The  pulse  rate  about  100  p.  m.,  regular,  small. 
Blood-pressure  90  syst.,  60  diast.  (mm  Hg).  Number  of  leucocytes 
normal  or  somewhat  high:  6,000 — 8,000  per  cu.mm;  showed  an 
increase  by  degrees;  in  the  beginning  of  December  about  12  000, 
being  relatively  resp.  absolutely  polynuclear.  The  number  of  the 
red  blood-corpuscles  and  the  amount  of  haemoglobin  showed  nearly 
parallely  sinking  curves  with  colour  index  about  I.  From  having  been, 
at  the  moment  of  the  patient's  admission  into  the  hospital,  4.3  mill. 
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per  cu.mm  resp.  90  %  (according  to  Sahli's  hemoglobinometer),  the 
corresponding  values  were,  in  the  beginning  of  January,  3.5  mill, 
and   63  %\  in  the  beginning  of  February  2.9  mill,   and   55  %. 

In  the  middle  of  November  (on  the  18th),  enlargement  of  the 
spleen  was  noted  on  percussion;  on  the  27th  of  November,  the  lower 
margin  of  the  spleen  was  palpable  three  fingers  breadth  below  the 
costal  margin,  of  firm  consistence.  On  the  7th  of  December  sudden 
shiverings,  intense  pain  and  ache  in  the  region  of  the  spleen;  pro- 
nounced dulness  in  the  whole  of  Traube's  space;  on  palpation,  the 
spleen  was  very  painful  on  pressure.  The  symptoms  cleared  up  in 
a  few  days.  The  same  symptoms  recurred  on  a  later  occasion,  on 
the   16th  of  January,  and  passed  off  after  4 — 5  days. 

T/ie  fundi  showed,  on  repeated  examination,  no  pathological  changes. 
Petechiae  or  rashes  were  not  observed.  In  the  urine,  Heller's  nitric 
acid  test  and  the  diazo-test  were  negative  during  this  time.  Blood- 
cultures  were  repeatedly  undertaken;  twice  (on  the  25th  of  Nov.  and 
the  15th  of  Dec.)  a  spread  growth  was  obtained  on  agar  plates,  con- 
.sisting  microscopically  of  small  grampositive  cocci. 

With  some  smaller  variations,  the  state  of  the  patient  remained 
as  now  described  until  the  beginning  of  March,  when  a  permanent 
deterioration  set  in.  The  pulse  rate  rose  and  now  remained  about 
120  p.  m.  The  temp,  fell  and  showed  during  the  last  14  days 
extremely  low  morning-temperatures,  sometimes  as  low  as  34.8  C 
and  evening  temperature  only  rarely  reaching  up  to  37  C.  The 
cyanosis  became  considerable.  The  dyspnoea  increased,  with  paroxy- 
smally  occurring  violent  attacks.  The  sputum  was  during  the  last 
months  several  times  blood  stained.  The  superficial  veins  in  the 
neighbourhood  of  the  left  clavicula  dilated.  Moderate  oedema  was 
noted.  The  diazo-test  strongly  positive.  The  changes  in  the  lungs 
as  before,  with  diffuse  bronchitis  and  reappearing  small  patches 
of  bronchopneumonia.  As  to  the  local  observations  on  the  heart,  they 
were  on  the  whole  unaltered;  on  the  10th  of  March  it  is  noted, 
that  the  loud  systolic  murmur  has  distinctly  its  punctum  maximum 
in  the  left  Ii,  whereas  the  diastolic  one  is  the  strongest  in  the  left 
hi  (Iin).  On  the  4th  of  April,  it  was  noted  that  the  murmurs  had 
increased  in  strength,  and  besides,  an  irregular  arrythmia  had  occur- 
red. 

The  weight  of  the  bodj%  being  at  the  time  of  the  admission  43.5 
kg.  was,  at  the  end  of  March,  35.5  kg.  During  the  last  weeks  there 
was  an  increase  to  37.5  kg.   (oedema). 

After  having  been  in  a  somnolent  state,  the  patient  died  on  the 
8th  of  April. 

With  regard  to  the  treatment,  the  patient  was  given,  besides  the 
usual  heart  stimulants,  during  the  first  acute  period  of  the  illness, 
influenza  serum;  further  intravenous  injectious  of  colloidal  silver-pre- 
paration (»Gox»)  and  mercury  bichloride-solution  were  tried.  During 
two  longer  periods,  treatment  with  autogenous  vaccine. 

During  the  patient's  stay  in  the  hospital,  the  thorax  was  twice  sub- 
mitted to  Rontgen-examination.  The  first  time,  on  the  19th  of  Nov. 
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1918,  the  following  report  was  given:  Extent  of  the  diaphragmatic 
movement  and  sinus  without  remark.  In  the  hilus  on  the  left  side 
there  is  a  solid,  diffuse,  rounded  thickening  of  even  structure,  the 
size  of  a  small  hen's  egg,  in  all  probability  an  enlarged  gland.  Out- 
side of  and  around  this,  on  a  space  as  broad  as  2 — 3  cm.  a  diffuse 
thickening  of  speckled  ground  texture,  and  extending  from  Ii — Civ, 
anteriorly  (central  pneumonia). 

In  the  hilus  on  the  right  side,  over  the  median  portion  of  Ciu, 
there  is  a  rounded,  diffuse  thickening  (gland)  of  the  size  of  a 
hazelnut,  and  around  the  right  hilus  a  mossy  texture  of  bronchi, 
probably  caused  by  stasis.  The  largest  shadow  of  the  heart-area 
10  cm.,  of  which  7.5  cm.  to  the  left  and  2.5  cm.  to  the  right  of 
the  median  line.  It  was  impossible  to  determine  the  boundary  up- 
wards to  the  left^  because  of  the  covering  condensation  in  the 
hilum. 

On    renewed    Rontgen-examination     on    the  4th — 6th  of  February 

1919,  the  report  was  as  follows  (Dr.  A.  Akerluxd):  The  arch  of 
pulmonary  artery  bulged  out  considerably  in  an  abnormal  way,  show- 
ing strong  systolic  pulsatory  dilatations  following  those  of  the  ven- 
tricles also  visible  in  the  first  oblique  projection.  Rontgen -diagnosis: 
Ductus  arteriosus  Botalli  persistens. 

On  the  right  side  there  appears  a  gland-shadow  of  the  size  of  a 
date,  and  surrounding  it,  on  an  area  of  the  size  of  an  open  hand, 
a  mossy,  finely  speckled  structure  of  lung,  which  might  perhaps  be 
only  a  condition  of  stasis.  The  movements  of  the  diaphragm  and 
the  sinus  are  free. 

On  a  projection  undertaken  later  Q^i-i),  the  pouch  of  the  arterial 
arch  to  the  left,  mentioned  in  the  report  of  the  above  Rontgen 
examination,  was  observed  to  be  unaltered,  about  the  size  of  a  hen's 
egg,  showing  distinct  ventricular  systolic  pulsations 

Autopsy  (^li):  Besides  the  changes  in  the  heart  and  pulmo- 
nary artery,  which  attract  our  special  attention  and  which  will  be 
more  accurately  described  below,  the  following  were  the  principal 
facts  wisible. 

Numerous  petechiae.  The  subcutaneous  veins  dilated,  distinctly 
noted  on  the  upper  portion  of  the  thorax,  and  on  the  arms  and  the 
neck. 

Abdomen:  600  gm.  of  a  thin  yellowish  fluid.  The  peritoneum 
and  the  omentum  without  remark. 

Spleen:  Attached  to  the  peritoneum  by  a  few  adhesions.  Firm 
to  touch.  Much  enlarged  (weight  850  gm).  Colour  blue-red.  The 
capsule  thin,  smooth,  shining,  having  in  some  places,  however,  grey- 
yellow  fibrinous  patches.  At  the  hilum  6  —  8  firm  gray-red  lympha- 
tic glands  of  the  size  of  a  pea  or  a  bean.  Close  to  the  hilum  and 
at  the  left  pole,  two  excavations  of  yellowish  colour,  as  large  as  a 
farthing,  firm  and  sharply  marked  off  from  the  surrounding  tissue 
bj'    a    dark  border-zone.     On  cutting  into  the  parenchyma,  the  resi- 
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stance  is  greater  than  normally.  Section  dark  broA\Ti-red,  the  trabe- 
culae  not  particularly  noticeable.  On  scraping,  a  small  quantity  of 
viscid  matter  is  obtained.  The  follicles  appear  as  grey  knots  of 
the  size  of  a  pin's  head.  From  the  hilum  towards  the  cortex,  over 
the  middle  of  the  spleen  and  in  the  left  portion  of  the  organ  and 
as  far  as  the  above  mentioned  yellow-coloured  excavations,  the  pa- 
renchyma is  of  a  darker  blue-red  colour,  somewhat  sharply  differen- 
tiated from  the  surroundings.  On  cutting  into  the  excavated  parts, 
there  are  seen  yellow  wedge-shaped  areas,  nearly  the  size  of  a  nut, 
firmer  than  the  surrounding  tissue  and  well  defined.  Surface  of 
section  smooth,  not  friable. 

Intestines  without  remark.     Mesenteric  glands  not  enlarged. 

Left  kidney.  Weight  200  gm.  The  capsula  adiposa  feebly  deve- 
loped. The  capsula  thin,  easily  loosened.  Section  pale,  border  of 
section  somewhat  swollen;  is  normally  translucent.  The  boundary 
between  the  cortex  and  the  marrow  is  not  marked  with  normal  clear- 
ness. The  colour  of  the  cortex  is  yellow-grey;  here  and  there  punc- 
tate and  linear  hemorrhages.  Colour  of  marrow  somewhat  more  blue- 
red.  Distinct  texture  of  the  pyramids.  The  glomeruli  not  clearly 
defined.     The  columns  of  Bertin  are  not  swollen. 

Bight  lidney:  Weight  220  gm.  Presented  principally  the  same 
changes  as  the  left 

Suprarenal  bodies:  nothing  noticeable. 

Ureter.,  urinary  bladder,  prostate  and  seminal  vesicles  without 
remark. 

liedum:  nothing  to  note. 

Stomach:  on  the  mucosa  here  and  there  punctate  hemorrhages. 
For  the  rest  nothing  to  note. 

Duodenum:  without  remark. 

Liver:  Weight  2100  gm.  The  serosa  smooth  and  shining,  trans- 
lucent. Surface  of  section  turbid  and  granular,  of  a  lighter  colour 
than  normal.  On  pressure  a  small  quantity  of  dark  blood  exudes. 
Structure  of  liver  inverted.  No  fat  on  the  knife.  Consistence  of 
normal  firmness. 

Gallbladder  without  remark. 

Pancreas:  Weight  110  gm.  Pale  gray-white.  Section  of  a  pale 
gray-red  colour;  acini  distinctly  appearing. 

Brain:  Beneath  the  pia,  above  the  parietal  portions  of  the  two 
hemispheres,  extensive  hemorrhages,  which  are  most  pronounced  over 
the  right  hemisphere,  where  they  extend  downwards  over  the  tem- 
poral lobe.     For  the  rest  nothing  to  note. 

Hypophysis  without  remark. 

Thoracic  cavity:  On  removing  the  thoracic  anterior  wall,  less  of 
the  pericardium  appears  than  usual.  The  borders  of  the  lungs  anaemic, 
retracted  on  both  sides.  In  both  pleural  sacs,  a  small  quantity  of 
light  yellow,  thin,  somewhat  turbid  fluid.  On  being  cut  open,  the 
pericardium  shows  no  hemorrhages,  nor  any  increased  injection  of 
the  vessels;  it  is  everywhere  smooth  and  shining;  contains  4  5 
spoonfuls    of    light    yellow,    slightly    turbid,    thin    fluid.     Left    lung 
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posteriorly  somewhat  adherent,  but  yet  easily  removed.  Right  lung 
quite  free. 

Organs  of  the  throat,  cardiac  vessels,  heart  and  lungs  are  taken 
out  all  together. 

Lungs:  pale,  anaemic.  Consistence  firmer  than  normal,  especially 
in  the  lower  posterior  parts.  Pleura  showing  everywhere  a  smooth 
and  shining  surface  with  here  and  there,  small  scattered  hemorrhages, 
of  the  size  of  a  pin's  head. 

Right  lung:  Section  grey-red,  finely  granular.  Consistence  firm 
and  tough,  nowhere  friable.  The  parenchyma  yields  on  pressure  a 
small  quantity  of  blood- coloured,  clear,  frothy  fluid.  These  changes 
appear  most  markedly  in  the  upper  lobe. 

Left  lung:  Section  of  a  lighter  red  colour  in  the  upper  lobe;  in 
the  lower  lobe  there  are,  besides,  dry  areas  of  the  size  of  a  pea  or 
hazelnut,  irregularly  shaped,  of  a  darker  red  hue  and  somewhat  pro- 
truding above  the  surface.     Yields  no  fluid  on  pressure. 

In  the  hilum  of  both  lungs,  enlarged  glands,  the  size  of  a  walnut, 
having  a  grey- red  greasy  surface,  on  section. 

The  mucous  membrane  of  the  larger  bronchi  light  red;  for  the 
rest  nothing  to  note.  The  mucous  membrane  of  the  trachea  and  the 
larynx  pale;  otherwise  without  remark.     Also  the  pharynx. 

The  aorta  was  cut  loose  from  behind.  No  adhesions  to  the  ar- 
teria  pulmonalis.  The  Ductus  Botalli  remaining  in  the  form  of  a 
Iiga7nent  of  ordinary  appearance. 

The  heart  somewhat  larger  than  the  fist  of  the  corpse;  consistence 
somewhat  firm  and  tough.  The  pericardium  everywhere  smooth  and 
shining.  The  heart  having  the  ordinary  cover  of  fat.  In  the  right 
ventricle  a  small  quantity  of  fluid  blood  and  blood-clot.  The  wall 
of  the  right  ventricle  measures  at  the  base  10  mm.  The  tricuspid 
ostium  of  usual  width;  its  valves  normal. 

Left  ventricle  empty.  Its  wall  at  the  base  15  mm.  The  bicuspid 
ostium  of  usual  width.  Its  valves  without  remark.  Heart-muscle 
slightly  grey-red,  turbid. 

The  greatest  interest  was  attached  to  the  changes  in  the  orifice 
and  trunk  of  art.  pulmonalis  (see  fig.  I)  and  also  those  confined  to 
the  aortic  orifice,  for  which  reason  a  more  detailed  description  of 
these,  made  after  removal,  follow^s  here  below. 

Macroscopical  examination  (the  author). 

The  pulmonic  orifice  obstructed;  the  valves  four  in  number,  of 
which  two  somewhat  larger  lateral  ones,  alternating  with  two  some- 
what smaller  ones,  one  in  front,  the  other  posteriorly.  On  the  right 
lateral  valve,  very  considerable  irregular  polypoid  layers  of  a  grey- 
red  colour,  rather  firm  to  the  touch.  The  layers  project  like  ex- 
crescences over  the  free  border  of  the  valve  a  good  way  up  into  the 
lumen  of  the  artery;  the  valve  sinus  filled  up  by  similar  vegeta- 
tions. The  valve  itself  considerably  thickened  without  any  greater 
retraction.  The  free  borders  of  the  valves  and  their  adjacent  parts 
thickened,  with  destruction  of  the  normal  configuration  of  the  free 
borders. 
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The  pulmonary  artery  nearest  to  the  orifice  shows  macroscopically 
no  changes.  Its  width,  after  having  been  slit  up,  is,  1  cm  above 
the  orifice,  5.5  cm:  l^l-i  centimeter  above  the  orifice  the  vessel 
is  dilated  and  has,  somewhat  below  the  bifurcation,  a  width  of  9.7  cm 
The  dilatation  passes  diffusely  into  the  likewise  markedly  dilated 
proximal  opening  of  the  left  main-branch,  forming  together  a  rounded 
and  rather  defined  pouch  to  the  left.  Also  the  commencing  portion 
of  the  right  main-branch  somewhat  dilated.  The  angle  between  the 
two  arterial  branches  nearly  obliterated. 

Those  portions  of  the  wall  of  the  pouch,  which  macroscopically 
are  not  pathologically  changed,  show  an  obvious  diminution  of  the 
thickness  of  the  wall.  1^/2  cm  above  the  ostium,  on  the  front  of 
the  T'ulmonary  artery,  corresponding  to  half  its  periphery  and  con-, 
tinuing  on  the  front  wall  of  the  left  main-branch,  there  are  huge 
excrescences  of  a  red  grey-white  colour;  the  deeper-lying  por- 
tions are  of  a  rather  firm  consistence,  though,  firmly  united  with  the 
wall  of  the  vessel,  while  the  coarse  layer  of  the  surface  has  a  more 
sticky  consistence.  On  section,  the  wall  of  the  vessel  is  in  these 
places  much  thickened,  elastically  firm,  without  any  normal  wall-struc- 
ture being  apparent. 

The  vegetations  continue  into  the  main-branches  as  finger-thick 
thrombi,  lying  free  in  relation  to  the  wall  of  the  vessel. 

Aorta:  three  valves  of  usual  size  and  position.  The  posterior  and 
the  left  one  having  the  sinus  and  the  loose  borders  free;  on  their 
surfaces,  which  are  turned  to  the  ventricle,  some  smaller,  thin,  easily 
loosened  membranous  layers.  The  right  valve  having  the  sinus  free; 
the  side  portions  of  the  flap  of  normal  appearance.  In  the  upper  and 
middle  portion  of  the  valve,  on  the  surface  looking  upwards,  an  aper- 
ture 3  mm  in  diameter,  through  which  the  sound  is  easily  passed 
into  a  bagshaped  growth  extending  from  the  downward  surface  of 
the  flap,  and  appearing  from  the  side  of  the  ventricle  as  a  red-grey, 
to  the  touch  almost  cartilaginous  growth,  the  size  of  a  pea.  The 
width  of  the  aorta  at  1  cm  above  the  ostium,  5.8  cm  (slit  up).  Its 
inner  side  everywhere  smooth  and  shining. 

In  the  hilus  of  both  the  lungs,  a  number  of  rather  firm  lymphatic 
glands  as  large  as  almonds. 

Microscopical  examination  (Dr  O.  Reuterwall). 

A  longitudinal- section  from  a  macroscopically  intact  place  of  the 
wall  of  the  trunk  of  the  pulmonary  artery  shows  a  thickening  of  the 
intima,  of  Jore's  hyperplastical  type,  in  thickness  about  one  tenth 
of  that  of  the  media  and  consists  of  rather  strong  elastic  lamellae, 
although  none  so  strong  as  elastica  interna.  On  specimen  —  stained 
with  haematoxylin-van  Gieson  —  there  appears  in  the  thickening 
of  the  intima  cell-nuclei  laying  in  the  longitudinal  direction  of 
the  vessel,  partly  lengthy,  oval,  partly  staff-  or  quillshaped.  The 
elastic  lamellae  of  the  media  without  remark.  No  cell  infiltrations 
in  the  media  or  in  the  adventitia. 

Section  through  the  area,  where  the  thrombotic  layers  are  to  be 
found.      In    these    areas    there   are   to  be  seen  microscopically  more 
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or  less  pronounced  deteriorations  of  the  intima  and  the  media,  and 
a  proceeding  organisation  of  the  thrombus-mass.  On  specimen,  stained 
by  Gram,  in  the  thrombus-masses  here  and  there  masses  of  Gram- 
positive  cocci.  The  thrombotic  layers  consist  of  slightly  granular, 
reticularly  disposed  trabeculae,  that  stain  red  by  eosine,  yellow  by 
van  Gieson.  In  places  the  leucocytes  are  numerous,  in  certain  pla- 
ces very  numerous  with  very  little  prominent  interposed  trabeculae. 
However,  there  is  nowhere  any  abscess  formation.  In  the  cavity 
under  the  covering  thrombus,  a  layer  of  vascular  connective  tissue, 
in  places  as  broad  as  the  intact  media.  In  certain  places,  the  media 
is  well  conserved  with  a  rather  small  number  of  round  cells  and 
with  little  observable  separation  of  the  lamellae  by  connective  tissue. 
The  lamellaB  seem  here  well  conserved  on  elastin-stained  section.  In 
other  places,  only  a  few  elastic  lamellae  remain;  the  rest  of  the 
media  replaced  by  vascular  connective  tissue  in  which,  on  elastin- 
preparation,  debris  of  lamellae  are  to  be  found.  In  single  places, 
a  complete  penetration  of  the  media,  with  plugs  of  vascular  con- 
nective tissue  projecting  from  the  adventitia.  On  elastin-prepara- 
tions,  there  are  in  these  places  only  single  fragments  of  lamellae. 
The  adventitia  of  a  considerably  increased  breadth,  2 — 4  times  that 
of  the  media,  with  large  patches  of  round  cells  and  noticeable  in- 
crease of  the  connective  tissue.  —  In  the  larger  branches  of  the 
pulmonary  artery  at  the  bifurcations  thickenings  of  the  intima  with 
little  visible  formation  of  elastic  lamellae,  rather  a  loose,  elastic  net- 
work. 

Myocardium  (frozen  section,  Haematoxylin-Sudan-stained) :  no  fatty 
infiltration  of  the  cells  of  the  heart  muscles. 

Microscopical:  P.  A.  D.:  Thromboendarteritis  infectiosa  subacuta 
arteriae  pulmonalis. 

As  to  the  clinical  diagnosis,  the  case  was  considered,  when 
the  patient  was  admitted,  to  be  acute  influenza  with  lung 
complications.  The  acute  onset  at  a  period  when  the  influ- 
enza had  become  epidemic,  cases  occurring  simultaneously  in 
the  nearest  surroundings  of  the  patient,  were  facts  which  sug- 
gested a  priori  such  a  supposition.  Besides,  the  disease  be- 
ginning with  symptoms,  which,  during  the  great  influenza- 
epidemic  I9I8 — 19,  had  been  considered  so  to  say  typical;  that 
is:  an  acute  illness  after  some  days  of  malaise,  headache, 
aches  and  pains  in  the  whole  body,  in  general  high  fever, 
39' — 40';  catarrhal  symptoms  from  the  upper  air-passages.  Not 
infrequently,  somewhat  later,  fugitive  pains,  acute  bronchopneu- 
monia, often  of  the  ^wandering  type>^  and  in  general  confined 
to  the  inferior  portions  of  the  lungs.  The  amount  of  NaCl  in 
the  urine  descending  to  low  values,  sometimes  a  positive  diazo- 
test.     After  about  a  week,  persisting,  not  infrequently  critical 
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falls  of  temperature  and  then,  by  degrees,  a  subsiding  of  the 
physical  signs  in  the  lungs.  This  picture  of  the  disease  cor- 
responds well  with  that  of  the  case  related  above  and  it  seems 
to  authorize  the  diagnosis  epidemic  influenza  (type  of  1918 — 
19).  The  pronounced  leucocytosis,  noted  at  the  time  of  ad- 
mission, might  here  have  been  caused  by  the  lungcomplications. 
which  had  then  already  set  in. 

As  to  the  cardiac  symptoms,  existing  at  the  time  of  admis- 
sion, it  was  then  considered  that  these  ought  to  be  interpreted 
as  signs  of  a  congenital  lesion.  But,  v\'hen  the  changes  in 
the  lungs,  however,  disappeared  later  on.  and  the  temperature, 
after  having  been  for  some  time  subfebrile,  took  an  excessively 
intermittent,  hectic  character;  when  besides,  the  local  heart 
symptoms,  instead  of  decreasing  in  intensity  after  the  first 
acute  period  of  the  illness,  as  might  have  been  expected,  show- 
ed on  the  contrary  a  tendency  to  increase,  these  facts  naturally 
suggested  the  possibility  of  an  acute  malignant  endocarditis, 
being  probabh^  localized  at  the  pulmonary  orifice.  The  pri- 
mary congenital  anomaly  might  then,  as  being  a  predisposing 
factor,  make  the  unusual  localization  more  probable. 

Already  all  the  local  phenomena  found  with  regard  to  the 
heart  were  facts  pleading  clinically  in  favour  of  a  localization 
to  the  pulmonalis:  the  dullness  in  the  In  sin.,  already  noted 
at  the  moment  of  the  admission,  the  thrill  and  the  later  oc- 
curring pulsations  being  localized  to  the  left  of  the  sternum; 
the  character  and  localization  of  the  murmurs;  the  lack  of  any 
signs  of  hypertrophy  on  the  left  side,  such  as  heaving  apex 
beat,  the  relative  heart-dulness  extending  to  the  left,  etc.  All 
these  are  facts,  which  taken  together  give  a  strong  support  to 
the  supposed  localization,  whereby  the  recurrent  attacks  of  bron- 
chopneumonia are  also  explained.  To  this  must  finally  be 
added  the  results  of  the  Rontgen  examination,  which  certainly 
refer  the  aneurismal  expansion  to  the  pulmonary  artery.  Tne 
above  noted  Rontgen-diagnosis  »Duct.  arterios.  Botalli  persis- 
tens»,  might  be  explained  by  the  fact,  that  a  persisting  ductus 
is  one  of  the  more  common  causes  of  an  aneurism  resp.  a  more 
considerable  dilatation  of  the  trunk  of  the  Pulmonic  artery, 
at   the    age    in    question  here  (Henschen,^  Posselt");  and  this 

*  Das  Ancnrysma  Arter.     Pulmonal.,  Volkmaiin's  Vortrrige  422  423.  1906. 
-  Die    Erkrankangen    der   Lnngenschlagader.    Ergebn.   d.  Allg.  Path.  a.  Path. 
Anatomip.  1.3:  1.  19U9. 
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circdmstance  has  here  equally  strongly  influenced  the  clinical 
aspect  of  the  case.  Still,  it  ought  to  be  remarked  here,  that 
the  shadow,  observed  on  the  Rontgen-photo  in  such  cases,  seems 
less  i'requently  to  have  the  form  and  the  size  appearing  here, 
more  circumscribed,  rounded,  of  the  size  of  a  hen's  egg,  but 
appears  mostly  as  an  oblong,  narrow  quadrangle  (»band-shaped») 
lying  along  the  left  sternal  border  on  a  level  with  the  upper 
interspaces  (Vierordt^. 

Lastly  it  must  be  pointed  out,  that  the  common  signs  of  an 
ulcerative  endocarditis  in  the  left  side  of  the  heart  and  especi- 
ally in  the  aortic  orifice,  are  not  to  be  found  here  (petechiae, 
changes  of  the  fundi,  exanthema,  etc.).  The  only  symptoms  in 
the  clinical  picture,  which  ought  perhaps  already  clinically  to 
have  been  interpreted  as  an  indication  of  such  a  fact,  are  the 
above  related  attacks  of  shivering  together  with  intense  pain 
in  the  region  of  the  spleen,  which,  to  judge  from  the  post  mor- 
tem finding,  have  really  been  caused  by  emboli  in  the  spleen, 
probably  due  to  the  endocarditic  process  in  the  aorta. 

In  judging  this  ease,  there  are  several  conditions  in  the 
history,  which  also  offer  a  certain  interest.  As  it  appears,  the 
patient  had  never,  before  the  acute  seizure  observed  any  trouble 
whatever  from  the  heart.  As  a  child  he  had  without  any 
difficulty  been  able  to  join  in  all  sorts  of  games  etc.  and  later, 
according  to  his  own  statement,  he  had  executed  often  very 
tiring  manual  work.  He  had  always  felt  '^ell  and  never  re- 
marked any  shortness  of  breath  or  other  symptoms  pointing 
to  a  abnormal  action  of  the  henrt.  Yet  it  may  be  erroneous 
to  exclude,  for  this  reason,  the  possible  existence  of  a  conge- 
nital anomaly,  persisting  ductus  or  the  like  (see,  among  other 
authors,  Vierordt).  Certainly,  larger  anomalies  seem  often, 
and  slighter  ones  not  seldom,  to  show  subjective  symptoms  al- 
ready at  an  early  age;  but  numerous  exceptions  show  distinctly, 
that  no  very  great  importance  ought  to  be  attributed  to  the 
lack  of  such  early  symptoms  (see  a.  o.  A.  Josefson's  case!^). 
Nevertheless,  the  lack  in  the  history  of  a  previous  infectious 
illness,  considered  in  connexion  with  the  local  phenomena  found 
in  the  heart  at  the  moment  of  the  patient's  admission  into  the 
hospital,  and  then  with  special  regard  to  the  shortness  of  the 
time,  during  which  he  had  been  ill  before,  must  be  considered 

'.-  Die  angeboreneii  Herzkrankheiten,  Wien  1898. 
■     '■  Nord.  medic.  Ark.     1897,  N:o  10. 
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as  speaking  greatly  in  favour  of  tlie  existence  of  a  congenital 
or  early  acquired  lesion.  There  is  also  another  circumstance 
in  the  history,  which  may  also  be  considered  as  supporting 
this  fact,  namely  the  patient's  bad  physical  development.  This 
fact  evidently  appears  from  his  general  condition:  the  low 
figures  of  weight  and  height  in  proportion  to  the  age;  the  lack 
of  secondary  sexual  signs;  the  slight  habitus.  That  such  phy- 
sical backward  development  is  not  uncommon  in  connexion 
with  congenital  anomalies  of  the  organs  of  circulation,  is  best 
proved  by  a  series  of  such  cases  described  in  literature. 

It  might  be  of  interest  to  give  a  short  description  here  of 
the  group  of  symptoms,  which  Henschex  (1.  c.)  in  his  well- 
known  work  about  the  extra-pulmonary  pulmonalis-aneurism, 
has  enunciated  as  being  needed  for  determining  this  diagnosis 
(uncomplicated  aneurism). 

1)  Serious  stasis-phenomena,  cyanosis,  shortness  of  breath 
(and  bloody  sputum);  sometimes  pain  over  the  sternum. 

2)  Prominence  of  the  2d  (3d)  left  costal  cartilage  or  the  2d 
intercostal  space,  with  dulness  above  this  area,  and  also  a 
shadow  on  Rontgen  photo. 

3)  Marked  pulsations  and  distinct  thrill  in  the  2d  left  in- 
tercostal space. 

4)  Blowing  or  very  loud,  distinct  systolic  bruit,  v/ith  punc- 
tum  max.  in  the  left  I  2. 

5)  Hypertrophy  and  dilatation  of  the  right  side  of  the  heart, 

6)  but  none  or  very  slight  similar  signs  in  the  left  side  (apex 
beat  feeble,  faint;  the  relative  heart-dulness  not  outside  the  ma- 
millary line). 

7)  The  usual  indications  of  an  aneurism  of  the  aorta  are 
lacking  (dulness  to  the  right,  pulsus  diiferens,  paralysis  of 
nervus  recarrens,  etc.) 

However,  Henschex  points  out,  that  not  infrequently  this 
group  of  symptoms  is  more  or  less  incomplete;  further,  that 
not  infrequently  new  symptoms  appear,  making  the  appearance 
of  the  disease  atypical  and  rendering  the  diagnosis  more  diffi- 
cult. Often  they  are  caused  by  the  simultaneous  occurrence 
of  other  abnormalities  of  the  heart,  congenital  or  acquired. 
Among  the  former  the  most  common  is  perhaps  a  persisting 
Ductus    Botalli.^     It  ought  perhaps  to  be  remarked  that  Hen- 

'  Henschen  has,  on  the  basis  of  the  vast  statistics,  which  he  has  collected 
regarding    the    occnirence   of  pulmonalis-aneurism,  proposed  two  groups:  the  one 
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s<JHEN,  in  his  diagnostic  estimation  of  the  different  symptoms, 
has  not  attributed  to  the  Rontgen  examinations  the  importance 
to  which  these  may  noiv-a-days  claim. 

As  to  the  picture  of  symptoms  presented  in  a  persisting  Duc- 
tus Botalli,  it  seems  to  be,  if  possible,  still  more  varying. 
YiERORDT  (loc.  zit.)  enunciates  the  following  complex  of  symp- 
toms as  the  most  typical  one: 

1)  Hypertrophy  of  the  heart  with  voussure. 

2)  Vigorous  systolic  (and  event,  a  feebler  diastolic)  bruit 
with  thrill  in  the  2d  left  intercostal  space;  is  propagated  up- 
wards into  the  vessels  of  the  neck. 

3)  Later  on,  but  comparatively  suddenly  occurring  morbid 
disturbances  in  persisting  anaemia  or,  at  all  events,  a  strikingly 
late  occurring  cyanosis. 

4)  A  bandshaped  extension  of  the  cardiac  area  shown  in 
the  Rontgen-photo,  which  corresponds  with  the  dulness  obtained 
clinically. 

As  other  not  infrequently  occurring  symptoms,  there  are 
noted:  fits  of  vomiting,  haemoptysis,  accentuated  2d  pulmonalis 
sound,  pulsus  paradoxus  etc.  As  to  the  propagation  of  the 
systolic  bruit  upwards  into  the  vessels  of  the  neck,  some  au- 
thors point  out  its  being  propagated  more  vigorously  on  the 
left  side  than  on  the  right;  further  its  being  strongly  audible 
over  the  dorsum,  having  there  its  punctum  maximum  between 
the  vertebral  column  and  the  median  border  of  the  left  scupula 
(on  a  level  with  the  3d  and  4th  thoracic  vertebrae).  Eranck 
attributes  to  such  a  condition  a  diagnostic  importance.  Ac- 
cordingly there  can  scarcely  be  here  a  question  of  any  typical 
group  of  symptoms  in  the  real  sense  of  the  word;  and  if  we 
add  the  usual  simultaneous  occurrence  of  compile  tting  factors: 
stenosis  resp.  atresia  of  the  pulmonalis  or  the  aorta,  aneurism 
of  the  pulmonalis  etc.,  and  lastly,  secondary  endocarditic  pro- 
embracing  the  pulmonary  aneurysms  occurring  in  younger  persons  (at  the  age  of  20 — 
30  years),  mostjy  in  women,  where  they  are  nearly  always  connected  with  con- 
genital anomalies  of  one  kind  or  another  p.  e.  persisting  ductus,  Hupervunierarij 
valves  in  the  pulm.  orifice  etc.  The  second  group,  comprising  elder  persons, 
(above  40  years),  principally  men,  where  the  aneurism  is  considered  to  be  caused 
by  pathological  alterations  of  luetic  origin,  localized  ta  the  pnlmnnary  vessels 
or  their  surroundings. 

^  According  to  Gekhardt,  who  first  directed  jittention  to  this  fact,  the  cardiac- 
dnlness  is  bandshaped,  extending  like  a  narrow  quadrangle  from  the  normal 
cardiac-dulness  upwards  to  the  2d  (1st)  intercostal  space  along  the  left  sternal 
border.     (See  also  Zifr\). 
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cesses,  these  naturally  render  the  clinical  diagnosis  still  more 
difficult. 

If  we  now  compare  the  picture  of  symptoms  in  the  above 
related  case  with  those  here  detailed,  it  will  easily  appear  how 
tempting  it  must  have  beea  to  make  the  here  determined  diag- 
nosis: persisting  ductus  with  secondary  aneurism  and  dispo- 
sition to  an  ulcerative  endocarditis,  localized  to  the  pulmonalis. 

The  anatomico-pathological  changes  unite  to  explain,  with- 
out difficulty,  the  clinical  symptoms.  The  strength  and  length 
of  the  systolic  bruit,  its  increase  in  intensity  during  the  time 
of  observation  and  the  displacement  of  its  punctum  maximunl 
upwards  to  the  left  Ii  seem  to  get  a  natural  explanation  by 
the  presence  of  the  endocarditic  process  in  the  pulmonalis  ori- 
fice and  the  progressing  endarteritis  in  the  vessel.  The  latter 
changes,  together  with  the  aneurismal  dilatation,  make  it 
equally  easy  to  understand  the  presence  of  the  thrill,  in  the 
beginning  rather  faint  and  then  increasing  more  and  more  in 
intensity,  and  also  its  maximal  localization;  further  the  dul- 
ness  and  the  occurrence  of  pulsations  ia  the  left  Ii-ln  (-Im). 
The  diastolic  bruit  on  the  other  hand,  the  punctum  maximum 
of  which  remained  unaltered  in  the  left  In  (-Im),  might  cer- 
tainly, at  least  partly,  have  been  caused  by  the  ulcerative  en- 
docarditis at  the  pulmonic  orifice.  Whether  and  how  much 
the  valvular  anomaly  in  the  pulmonary  orifice  may  have  con- 
tributed to  its  origin,  might  be  rather  difficult  to  determine. 
The  sepsis,  the  very  intermittent  fever,  the  reappearing  bron- 
chopneumonia, the  persistingly  remaining  bronchitis  are  easily 
explained  by  the  nature  of  the  infectious  jirocess.  And  lastly, 
regarding  the  endocarditic  processes  localized  to  the  aortic  ori- 
fice, the  local  symptoms,  which  these  might  with  great  proba- 
bility have  caused,  seem  to  have  been  entirely  passed  over, 
because  of  the  great  intensity  of  the  other  local  symptoms 
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